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« l^"^ <£ jkjJ » dl'ojy a> MUj ^j-u.*3l ^«^-ai* ^-»i^ ^L*^-*! J^lj Lili 

. jj^l jut Jj> •*&"*) -A^ '"^ <^* 

*^j ^^.J jj m *J+\**~$> jS \ ^f\i [ Tables- de Cassini ] « ^-i ^3 * j 
**)lJ. j^-Jj\ <#J»^ ^Ujl cr^JJ:'^ A *^ i£j' J'. 4». j 1 . O^ J^Jj***) 

• j-&*\ JjJUiu^\j bJ\ db^i)jA>- <* jfcj) oV^\ j^H j^£l CJL- 

• J3j\* AlH/'l aL^) °„^ « £jbj>*'l\ r £**>£ 5]Uj » — o 

< *~\JL\ Jcf* — A 
di4£\j\oJ ^JS^aIL-j ^) jVj\ »jU)\ <j^ . jJbJu»\ Jll yty dAi)£. < <o>\ 

jjJt^ l^l J-*l* V.*—**" <-^ ^ «-^-^ &J&JJ jA [Regle a calcul] 



-=>&<^^^^*So^<=- 



£i^f o3y *W-^ 3^1, iitljj jUj c-»j J y c*-o j «jisM ^.^j ^^i - ^ » 
^j» .j*-» I ^Jy J^U^k ^"Ujl <j^ i-i-iS" ti~W */*/' ^.^J (j^jtj) 

»JAtj ^L*£*A>- JjU* 

Ji*<*\ U b jfi (3*1-^^^ ^J~> jAi^k^-Ai-T <iA»'<^jlij! .jJ/t ^C.> u-v»J £*^; 
•jJjITI ^iijljl </^J^ J\ ^*j*^* vil'^jWj! &JJJ <J*\» * .-A~i\ » ^j-^Jlj 

<***:> cUJj^ jk.-*»J <>**T wjLaJI^ao **$.> £jl iO^i t5»,-V C^*' -U.^j cT?^ 

vil c+* J<~ily jjuijjjt ^a:^ az\j *£- {j£ <*\l*f m •£&$ \Y*Y JjaIjI 

£-^ . jaJ U:*\ jl^l .x~'L. c^J^jt \Y»V - N t* Y ML* t».>jjj * JIciJi 

4-^jlT tf^ •■4*^ <^M-*>* A^jtjl jjJVU*J ^ <*--!.' • «^J o-^ ~&^ 
J,jU>. # x*^Ii c*** f »i<~A jf~y\ v*\)k\ ^ « **~ ^* f^ • A *-'-'*^ ***J>. 

j§^ ^^^U J^^V (SjHj'**' ^.j^ AijJ-tj .ja-sJUI JtTt #jjU1> # «M c£>r-W 
jy jU. ^u^a* jiUl- jfeT*::>. jxj v > ^a-*'^ Jucl^J [ «j'O A ^^" ] '^' J A *^ 

Ox^ J^J J M— ai" ] . ^A^Z-l-^l w^iJVT *j y* C- J^( J» l V J-*>'^ ^^ll--^ 

+\^***j enJ&^A <Jj\j ij-^ *-*}*tj\ vi'w-^iij ju 2 ^.C- ^^£> 4 : ;3^ t g.j ^ [>] 
^lj;5 4 r J»U^. jai-s^U ^| . jlj Jijl dl'[CaSsitli] Jft-I ^'j*^ j^ r i>» J//'* 



m Jl^ 

. jJL_JM o^Z J^^>. ^ t$y^ 

A «)j|jl ij-^^^JeJ •^ -r - 4l"^>/ ^i* [\] J-*' 4,'U) (> ; l f 4lUj j» 

• ^ A J cr^ -V-k <i^^ *±<£y} *^}3JJ. *^f„¥.3 SyftJ^J*** J^J. j\* 

£^ jJ^A-i\ J-c^-l tSytf i to'yt' jf.-^ : ^*^,J>-' • t^V ^ : ^* «j-vljii ^i^ 

«: (jj^J jikl JS>* (j<*5j- j T^iJi »^o r _» &v*~} 
jLr*\j <^or* *-***•* «^ Oj-9 ijh* />x>J zA&-j ^<>lj> *x j*ac> IA* *• > 
^l ib*j*-5 4}~**~\ J^j**- ^jlcj! <j".A-4* j^-*'./ J. •*f<*c>J^ j>- ^3^) > 

^jiVt wiJlT JU-J.3 Oj^ «p^^ cf-*^' JLc^-t e xXi»l C^t^fi 4l^%U- wlwJklil t- 

up^-Wj c?^> ^' ^y^J^w* nrjtej ^u, 53,1 .jj^u j-ju, $\ » 
^aiij : c^i ATL;y ^fe"^^ *4^ <ij_i^^ J)x5ja» ^M r rco *.>u > 

^1 <: *^J cr l ~' &3yftf J* J. ^."ttJrf ^acjJI «1»L->1; ^Sol JS^ ^_i5\j 1 

jU c^.jt^ cUwj.il J : c^\ .^^ cii^^o?^ c^^J^ j^J"T 45**1^7 <Jj( » 

O^J ^ ^f *V* J— -> *^l»>. «^jjl3 c^f \ v\ * Jl" 0:^ T i j* : [N ] 



xp) ^jLjs^Cf^^f- ^5^-* «^LJ-^lrio dy£) ^UcU jj<:- J?L*j ji*^ 
y- U- Jv?^ **^ J^l ^-^M *b* c^ •■*i>- vil'O- J?L.a <l^l jjj^> 

^•j <:^jiw£m *^-**- -^y ^-a-i *—*'>* c~a£Jj\ dA:Lai ^^ jL:*(jXl:5^ 
*£<£«# ^j jj}\ *ijj\ ji^ c»U : Ur »4^1* J-aJ J-^li-b jiH ^ * j*»- J.=- 

. jxi£l 4,1^1 Jr mJ ^ oj^ o3>< <&£ J^l» 

# u:^<:^ \Y»r,j ^-^ ^jr-^ ^:^ - f*™*Xj? *•" \Tf* <fvM^ J 5 " •*£** 
wl — it] «3* JjU>- #.>V^ MU* : j-vV* •jjj' «!&• ^\ *jjT1a Ml — >j 

, ^J*^ ^T c«^*3 if\~\ tt<^^3 LLil C*aJ di* |"<JlU cjLJI <<ju>- v-^l-Jl H>*XC 

. >UJU1 jU Jl/t J^l» dX'df J^U>- o^'L* MU* J 

: j±j&\ ^^ i&\ J I <s r^^. •■ x ," VV.* 3 ^>* 

i jXa\p.1m <Jl*>- dL-y^ t^^r j ^ >*y*lj^ ***-J ^jU#J JjA>- 1^ | ^ j^iLl» »j\ac-( 
OAwi 1^1 f j-uL:> <llk vil^-y ^ ^^ ^ i ^^j( <-*.-J «Jj^ ^^ *r^^ ^' 



f\i Ji* 

/ir 5;^ J^U j^<aC jf jC^ ^ JUUj-5 JjjI^^iT^^*^ cal 
o^Jlij^J^ ^^y .ju^^o \Yo Jj4>\ 5*** 4j>' cJ* *JJl«i"'jr 

:• jj&LaI jUaTj* J i iSjfcVjl jJW *V : >1; <*>li-l ^Ij/ &j*Ji i3kS f 

l^lai <»Ua5 «jjl^a* m jAjLjt\ jU ^-^\y J^i^ 2)^**^ 4>l *4»lii j j*>- j Jl/\ 
^U J^l tiAT Y:>U* J I **?}j m -. jV>1 o^U O^aa ^UW -^Vi# C- JTLjt 
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iiliLl»lj tni-j^' "lj*&J ^ e 'h^ «j»>~i* <:\Vj Cf J> I - c£A. ^'J» j-^J^-j^ [> J 



4jt jVT v -s t 

J>.o 4j^j,;j| *j < <>?\y>~ tJ-VL jtyj^ jU..» «s-'V^ilj JW v>/>/.-V)"L*lij 

v>^ o3j* (3^j^ cr^ -^-^ «3^"' j-^-^-J>\ JLJ\jW j JjL-*.i fjX^\ ^c\^\ 

^Jl? J^*J jL.** (J'JA* J UJI» - «*4«jl f jL*k*»x\ j{^Z»\ ^£ oXJL>- (£ypb 

a^\>. ^jU O-AiiJJi!^ ,5* y **»jZ$ «lAiJt ^-Ol Ju*^J <Sy& ^ • j-*~*lofe 
^irLtfl <»ajb *Xj 7*-** JS->4-'"l »j^" #J> r;« ./ 9 s $-* ly^^j 9 ^ *-jiL** ^^ - > 

^jjjUai-l vil'V^ ^•i <-*'*- j3^ ^V J * «j^^ ^^^ 'S'**' <^M-lot ^~ aM \) 

^ 5,> £-^ dJ ^ *S y* j-w a^-J ^liuT ^z»liiL~lj c«*-i»j «i\»'©j^- o^P «^^ ^^>idl 
u^r -3 ^" ^ *—* ^J* iff* tBI^ Ai^^l^i. j jil^l Ji^li^ #^1) <iX o^y. 

jrijfi- jj.JJ.Gj U^ j»4* # ^ r Ujj^i» ^;U)J^< - *XL~* mJ £> <:- \x*i <jH 



t^ 



•oi^v^A' <-- ww <^y ^3-^ . j^***-* yi <i*c5 <U jflV.5 dJo^'l^j J"«U 

j-iii j^y jJ^> *jcw^j j^j^^w.4 «jr^ # -^ tii-^^ *. a ^ a>* 3yy 

vi'U-fU C^^ \jXZ+i±\ •Jy^J^f t iSJ)*Jj* J^" J^^j^O** 

€cT J *j> j'* JAljJ^\ J*.Cj J*£"» ^ t J-UftVl ^**>- <>jU ^J J : ^ ijfjh^f. 

&Jif» ^i>l \ j\j 4p\j*\ <Jj^S\ db-*i\ J.p^-1 oX-'L* ^d&j fJjJjt 

• J^Jv* S^ J°^i\ 

• iS*) J^f *-»)jl <1U* <^^ Jfljl »-Ju 
'ci^ ii'i^-a.> jY^ ^J^T # xJ * >* *w .alit —t ^\ jWj «iiibl j*~ 

^J» jUfc j 4&j\ <>-» ^^y- < : ^ m J 4-^U* cr-?t^ cr^l t^r- *-*J^ 

^c ,iI;~>A:5* w:Mj . jju.1^1 *iu <:~ajM il^"\ ♦fcTjVyr- <-~>-*-5' ^jU:5\ 
o^e^'jU* vS»-*^^^ {?*-!< djr* <^*+S**sS ^U ^-^^^ ^1.1.3- ^j^^Ci- 
w»»^(j»- .^-^J t /-*j' - ^^V Jj-^' jA:-.a1*Uj? (J4^j^i^* 4*>l»\3>- t Vl jAii ^.^U^r 



Jj-kj" <J m l*yJ JA* O^«i0 J» fliU'l^ ^j t :\T- O^^- ^.;l* [n] 



•X^ r t ^a1*1 jUj j jbl jk^ &J*J <jr\ <^J-> ••*»*£ • [N] j-^ Lt:»l^-Aljl 
^1-U ^-^ <U •■V c ' *4**^ J^A *'Ui\j fj^ ^^i ^> . j.> # -d&i\ ^L , ji ,^T 

• j-*J£> jV ^ : : ^l ja5 isJJ&s ^r*f. •*<-$ j\y \** Z-f*" J - J^^- 

*JU> .j^c-'JJtj a^M-* J^l»; jj*l^ — . [ i* Jr j : *U ] cO; : ^ 
^Aui ^tl J_,J ^fc" •j^U*:- jUjA—» .-*;*Yj Ol-^J * a: \J ^- W IV* 

: j-uiy w ^ aJ\ <**j oJM J$j ^j «..^J" di^J'jl^ t^ki oj/jf 

*^.*\ {& &.& J yr t^r- 4?\J-\ b f j, • <3*) ^UOW* <*jU J : *£y 

^/s^L^ *j^ «!<£-* k jl j^^\ ^Uj w?t o^jliS^ ^.^a** **Vj*~'^ 
[i] ,t ja^y^l ^u* J-^ 4$0" «J^.j^ JUjjJjaI^I ^y?^- **\)^\ o*j$**y t 

.jj.^1/ di* a— J-**^. »Oi^ r i ^jl^ ' J^T <»£-^ t^] 
o^<-V6 *U^ Jr^b* » [r\VA : <« : ^ - • s -4*- ] oa-J+jj,^ r M*.\ ^-^t [r] 



iik-jUl^ ljv5^\ gjjo\—l\ U>\^ JV^ o^ .A) iJl j-O ja ^ JaSi 
^L^l c~£j ^4!** •^L3 *^\ oXJ<~>jj<a J j** •*s Ae '<s?'J* ^^ «-A-J-l i^>l>. 

^ r :^> Ss&ij-j^ ijUI J^J^Jj'^Ji «i^i^r »^V ^AiJl jl^j Vjl 

CT jL**J f^-Cll jli^j £jU • >X_.dU\ wiJli" •JLwjU^fU [..c- C- ^ •w ] 
_,** ••a>- J p-^ . [\] jjjlijr ^~i. *«j4*jsj» ••^" <£>>^ cS-^rT 1 •J'^jt 



: j**y>-y* <iir^ oUjj oa1a>- ^V^lJL^ , j-xJ1S ^ J^tej i W 
*^ j/j' j *J^J j 1 ^' <i^V*<^W *^jj^ jl^l «lU^i* ib^j*-* ^u 

^U g>- <iJ^ ^li\ ,jJL» j) i j JjSjC-1 j^» j^J «jJjUiJaS \jy~3 jC-;^ t^* 
. j-Ll£l OJjt ^^ jta j^£-*" *jy* J-^^J Ojl) J.^U* 0>jj 
_/4^. ^Tft)-** •jljdiitilljl «j-L^U ^U^.^- tyL^lJjj ojy«0jXy t 

• [\]jJJL*Ljj»J J)XJljAjJ-/w*.U #J / Ja>- JL*]jf >L-JU J^^-UaU Jj^jy 

o-a^ JJLU • jjJL5^J ^ j^* l_~i* j-CJl jJ^^^^t ,l*»Jjj (5^^. ***'-* /** 

^^ *Xa>- ^-Ujt (JjjklAesVjdk <JULfc*U^ (S^Jy.LT^ ^V^*"^-* oJ^X» 
^ C-U^ ^1* aTjU- wjll>- jVj\ J—'U ci^i-l <*-Llfc *JUA>- ,JJ?3 ±JfJk* 

,J*-1 Jj»y-C-I Jj» «oCliu Jk<*-J w>-t* <>>-J^* LjAa) J-^'ij.J^j'^. M^ -/. ^^ *X-"jjfcrf 



^tl ^*j^j jL.dj jijl 3yi> o^^l ^6j <~+~Tj &j*y t J1J- csjy** i 
&J<~j m >U^ 4f+*Y*J.o^J.<£J. ^-^YtJtyJIJ*^ ^foj^-^-u* <4f*£^ 

oYy j—»u .jjji^uT ^jV / u^i ov^ j-*u j^tT 3y& di^^ ^> 

•[Aj^-v'^-M v'j^i*^ 40 uo^ Ji>/ 41>-j. ^j^a ; t ^ 
^jyi u ^*>^ &4* c^-'T «***» ^^j* <-*?^ j*£a jfj m ' : ^Vi< 
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r\<v m m r^ r\\ rw ?\\ r\\ r\<v J 

J^-^J^/ **a)> j^i j>- j^i^.^i^ ^ $J4 j^uj •x; i> 

. ^ : b o< : Uc c^lU:^\ ^-o'uj dl:^U ♦j-u^^ 
o^t- <*jr.j«~. j£*JTj *^i_i\i «jj^i )*~j )>±* jm oyt &s> # Yji [n] 

oVfco^ 4 acU «A^Jj*i tvtti o r */>~ o^ v o .^Vj r 1 ^ <*?-*: ^ J > ^ 4 - 

• J^l^ ("L° **-5/ i?i^-* J' * : *y 



a v i c t r r N 
v i o i r r n 

*lj^^V jjj? JL>-^U •$ y* C-ojj <y^ jji;~m:5< ^j^ <J^1 u ^r\ Si/ 1 

^jljsia) *.*40Jl£- *<JuJU [*iljL*li>] *]jl>J^Jaji jJtlJufej (JA>-y — [>JL-\ ^tJJ 

JtVt Mj^ j *<*jfcjU <wj3j' (^-^^U- «^-U^ t£^~* <: *y^ J^e- - ol» A?. 
J>1~*^ o^£ J»L^ fi&j, 4? V < V.t^ J^~* » A **V" <iWU- aa~1 j.\>\? # 

^ y Jk cks.j&>\ ju J * ujilC £ijrt j>\u ^^ jfL^ ^iii> 

jl^ sXb^^ ^-«-ViJ^i -uU««.)^ ^«-J J <JU S JJ<X» >/*J^'U V*—* > 



'V A «l &> 

<r - 

» » » 4^>^ <>*lki. — t 

<y\ <wilj* . j-v5^ ^j c~f\ jU^ *^jl>l 4»l*0 jf>- J O^lWi- ctWU* ^ 

. «^Jb"jLc j^i^ oS~j> ij*^^ ^1>-S IjLi^W 
- . . \<A M H \1 A i Y \ 

• •••a v i otrrN 

: •J* ^ -T* 
\xa it rr N* A i X \ 



• • • • 



\ 



<Jl jlTF Y A A 

ZZt*. : n ■ ' ■ ' '- — - 

JL: 1 . jA»\ d*^ \)**+*J3 ^^ s}}«*\ *b~*> mJ J iilL~>- *2<aJjla ±jiy* 

U A), H^ i 

. jjk^<^\ cJ\ji uiy d^i t»]^» ^*> oi^ / «J* u- /-^ jvy^i jLfj^i 

yMnvu*w 

: *]j».U J^i" ^jl ,/j-jl Ijl^l j-x£L» j^£l i}*}*^ is.*** 
YA m Vfci ♦Vf 

a u u 

uji J^5 j^ <_£j^ < «iL <^-^ ^ I J,/ 3^ o-p < iU ^L dL >x- <y^N, 

Y AiilV «'W 

^tr dL ^;j Jy < *j <£X J^sr\ jf m CJJ* dL £>jj jUSw c t>j> di^ ^) 

• jA^lV^ t5" . ^.^J d*?^* • to ^3^ p.^ 

• e-i**aU/ J r>*» — Y 
. £-*> t 

. j^Tg* — y 



(i 



. -r- "—■-.« — - 

*• —* 

^ » <~u"V jru » .x:l. j>ui — . [_ o: o# j-ji^ ] «^ta I ^U 

,^j f ^.^L jjj^-S* oL> JlT j^ tf ja>-1^ u'L> Jj\j^ '- jV/ »->3j1 
. jj^LrS' j t jlIjA wiJt 0>fj f^»l O j j^ J ul-o*^-* < -^^^a)\ £*7 

oli y 9 jV^j^'^l; (Sjf-s^L^?^ — • J^iil [-Jj Jr J* ] *j*- (j) 
^b c£tjCjI c**\&\ o-Vja> o-u o-vJjU-^jj^ <iauj *-?£* K -^J*y^2. ^)^\^ 
. [\] j-uijy^ £jf <:iJlr vi^tS^ij <^W ^t-^J ^'^ ^fj ^^cVUi/ 

^M ] ••a»"^ ^Ijb <5^i3 «i^J f j^ J*-*^- ^b^. JjaIS •J<i- oiLLJtjb 
cMltol^ 7z~+z> $j& *x*ySy t tj^u') .ja^^a->- 4>'U,u» 4*aJjC dljUi - ^» ^^1 

dwJ^'UviJ Oil*-;: «j^e/i-^j! ^>->« «-^j,j^W iiU^-J ^-A^i iljO'. O-A-ijJjl ^^U 
^T;^>- o^j^ \Sjj^'** ^'j^is* ^^'^ «J^-M; cSVajj^JtJ «fS-tf^:, o a5 Ji •j^ojV^-^ 

N N A • <A_*J i ^ r C ^aj'Ij^W o>_ . j-UU-tj-s ajj^ <b^ « <C\^j oV^ /-jj'j «UJ5- J* *£* 



Ol» jlfT YA^ 



ol^JLlj oj^lt J^JiJ — t 

» » cjjlj — 1 

» » ^^11(3 — Y 

-» > U-JtflJ — A 

: <|V 

<uJJl J7IJ — dJW\ J-J 

: jjJjLc j^Jl»^ ^^^1^1 ap*-'£" *aj ijj>. oljlM jVj! J.%*"~ * »»\>U>^> 

[ t/ * <i*i ] ^ L?" 

[ V » ] * JL 

['u- > ] ^ -^ 

V l> VI — LiU ot* 

[ c-iUc >-jlj ] — *^ Oa}U 
• • • Ca**»> C**}^ 

( 



(7H7 







^ r k\\j — v 

tjf+tt j — A 
^iJLl J _ ^11* , it 

£*-*:>***) Lap J^A>- Ai-lj — \ 

^iydijjjij — r 

^-Ylolji Jl^'J — A 



J^-iJ-^j ^^^"^ ^"^j*** *->'-A— ^ »-C-'L» 4.~»}\ .\ j^^l,; • jXj\~£ O.o'U-j.O 

&33 J y* LsJy C**) j* is*-J j o^Jy m ** : — A)'l^j vit [ Reinaud ] y o 
f U l" Ui tf J^j^r o\jU\ J*.*:~* •^jl> t/ p o^^^^U <:-* \a©£ [Woepoke] 

^ ' Ap >*r ^-^^ t -A.tti deirAccademia Pontifica de Nuovi Lincei ] Jl» j^ 

t c 4)Aillj jj>-*<i C^*^ O') rr* * — V 

i < oLJ-ijys » — o 
c ,_A~J-ijyis ^^ » — ^ 

<£j<^Jj~* ^)f) ojj}\ d£l J-U- ^^-/. • a:5 ^ (jU-J-O 4^ ^a^J J : $^J 



ya? J^ 

[ Casiri ] tfjyB Jyr^ d*} ^ J^jV ^^^ Jlj^-J .jUL-1 
jSjJ^a Ijjjl Cj*a j 4-ir <iH^ cr^i J 9 ^ °.-> J 1 — i ^-v*» X 
.j*J^e\ cJS'g»**^ t>l* ^M' j 1 - 1 -*' v*^ ^^>* J^l*^ vil^Jljl^ 

Jjr^J cr*-^ i*^ * t>il\iU\ it-Vlj AJiHjt-^Jl » \<*-J ^{~* »X-tr 

^Ui* ^U-VlJi» \J*y$ ^J^'^b ts i ^ i "J r •:^* 1, *>. **vV*^ 

O^^P <5 r w o-vIU^ J--a/j^l \J^yJ 'J**) (J**>*\ jjoJCH \ui jf Ju 
t>. j^H < 3 3 j s/* Cr, *$*>* y) < jl-SJ^B £j»±f a>'1 — V V y #xo^c jm^i 

. jjul*1 JJtT dzjjo- jj*-\ cA-J^J < jLAiJUH 

. ^j^\ ij*l}\ jy£- t Jr- **<~»f\ j\y^ 4-^- otaU. ^ 

. jju^yJyW 4»J t£j^ ^^^ c> -*;H j^jl ^lU <#v \s)j$ir** 

<^- NiAA ^ ^^j^jj^^-^^l^i t ^-< : - AM dl"^ £.jV <a*v v^^U 
•&jx~ [Baza ] <>-l .a-J/ JJf ^j\ j\'j\ jf-j t bj\ dki>\ dytf ^-v^* 

^ j\ viii-^j^i is ^^ AA ^ «i" 6 ^^ ^r 1 ^^ [Casiri] cj/^jB 
oj< — .jil j^w^l *bl »j3j^ J^j^ <-J^ ^--li {J J*>i vil^jU -b^>\^ <i- MVV j 



<Jl jl'T YA t 

OVjl f3V 45-<^. jaU>- o^\ J*yj' c5****-^ ^ * J-J-lJ *U — % 
ia^ A^\ J' Ai^ J A^ 0^ VI (Ja)1-^j > — * « ^L.i-l^-liL» » — v 

. j-^jO <o^-j ^^U *J>^ rp* **ijf t *j>- VI 

. jA^iJU ibl*«N Jkci «-^^ ^ « Saj^U^'^ i*^'» — \\ 
• [N] <£±)o*U'f-*> 0Vj\ JbU~>- 4/L.3 < < ^U-lJ ^jli-\ » — \y 

.jAJLIaJ JiSJA^i* J^A-a11<Ja-*0'AjH JAiJo&J #X^jf [V O] o^i- Vl<^5^> 
<ill- C •Jy*?j\ > jVj' y b ojk*. dll-v^l j\ £ « <JL*.*- Diirik'* » — \V 

Jfl — a j\* *j<>-) ^l — *- ^c J^^jaII j'JWj JUJUU t — \o 

. j-fcjU iS m Jk>- CjJj~* dX'<&£ 
t/jj-ZL — . ^UUJl [ J^JI^^JIJ* j; ■** *> ■** Jr > ] £-Xlj>l 



. ja.^-l ac v^Iij ^j»T ^yT jLi-l-4>> 4A 



YA N Jo 



• [N] J-^-^^-^W O-**) j\^L-~\ oSijs* *kj\o\ oXj>i~\ ^uii iSjr r* 3 -*- t^j^—" 

c£^£ j»At fj^j^—** viAl-Mlf jal^AjiAi,* viU-^i (Jl^)^ <J~^!j **J^- <*jttl* 

^^1 f jU-iil J^^W cf-O^-' .a^-JU** cr jc j-?-^ j vi 1 !-^ O^-^-^J 

. jAiLrl oli j 

JPjUj» i J-^JfJ J^^J v-iJlT (^jl A | J I <^}J j\* *jj>- wA_~>- (^IfrM^l 

• jjfjKs.^AMfj ^L.^ £ f ^a:^.)( cjL,^ j i'»^*U » — Y 

. J*Z*\ CjyK- a-U*>. f ^1 Jrl f^*\ wyfc [n] 

0; o*l J>LJi\y\ feL j^l/ d^liU^ »x^oL t v U-1j J.» <3>itfLjUf yjl [y] 
fl a:-<:- ANo ^Ua^^U ^£oj oj;^4,^ <:^ AAV «ju-^^U fU«>J J^ : L* L* 



OL jlTt YA « 

j-i^J — J-*» 

*JU*.«Ji^ iJjsll-j ^tcl^ JJJi;^) &J^2*x\ 0^. <a1"^ J^^l •-\1a>. j+a& ^j**> 

JU. j.3»jC& ^^ &$L»a <j I <>-j/ o3y <J^ *y • J*M&Jy, jr;^ 4'~* 

.^^^ijl-a) ll^Jb <~*j % v* %x^J£ ^ \j<Le\^Jm #0ijL\ •j}jWjL.* £j*yS 
u-^.* - " <i ;: r4W V J^i *i^y*f ***:*}* ^^ l>Vj' -> A -* a!^^ JAC X O- 3 \ J 






i_A~*~ o^v-jI ^i-Soj c <j^y**3 ^ ol ^/ ' j^^j\ *l ^»\ **^K a!U>% 

« jUlj jUHj jLdW •jJykJl^if. C £-tf>4iS J^4^ ^. jLiVLilj <c£At 
<5^-c-\ oli j «a^a»^ <:^ Vif &<r-J v-j^L- *.ao*a-> ^jSj^ J^-c 

• jA.1aLa»'jIj\ ^LJ aJU ir-jr" #:><~)J Jii^f 

• j^iUl J£"\ JjT Ju ^jt 

ojjX**-\ <^llT^ .j-U^idA» jjJ^lki <laja> oL^>lj £ jl" ^l^i-l Ae J <*J& 

*i»l J>j 4 x^ *fs+ }&\ *^~jj* . j-ui3l oy£\ J^t-A"»* < ojjI ^>M^)^ I 

jx*£*)k> ul-p- JjaIj^"^ ^->)^ <^U.jj #ap6 ^^ *••***/ jVj-c* dlliT" 
db ;iU# ojjjl villjjj J«»U Jl*^ ^$3 j # .aI^ . >*:>-l j-xS>\ji)\ ^L#- ^ 

: jA^jljl aJ j! <*-jj; iSj*>-Js" 



• -u-©jl jli-j^ 4>J Ja-b V:^ §- *•** *V^ - fJ*J 4>- - f^W u-j*& [N] 
6Vjl ja» ojyt 0-^.r <S^a3j- .jA1>aj\i aJL^^j 4a:a ^tjl j*- 1 tOli^ [y] 



<Jl jlTT Y V A 

ojjl jl^fc» zj£ ^SU **'j\jt* »xJL^ isj\j£ * : - Vo*\ - viV [\] *^ 
. ja£*U\S <^ *j;j-dy ol-*-^ •jjIj^ «o W ^ k1X<^-J c^L* I^Wi 

o (^.H ot~>- »-^L* <wL*>- ^5 jVy ,J&jh *>&j*!? <&~z\ o-)*y. • j*j\ *& m 

<U ^\yi ibU_-*\ Jjliy t£^U- J-a* Oj^ 4*Aii . J*?\S* ^l-^jl ^* t5^ 

\\ &£ ojjt Jljt 15&» iSJj-S J^l t£>L-> * l^L^ Jl/t <^ jy J~*1 



*JO"U Jji* ^-<J^>pJ<6o^>- ] olfjf^J St^ cr£~*k ^^.-^ v r^ J " 0^1*1 j-u_4,y£ <:- 
Oj; «diljl Jafc* 3^^- MM- Ojjj! Jlij dlit -W> # t «-u-,4;^ VY"\ dKj£ V^IT 

£j> J~>- dfcjj, •- i /.> 7 •l^j"-* >--^ ^J^ Jj- »iJ^- ^^3j^ c*1;^j ^j^a^l J:5 
0-u^)^l jai) i)j> ^^.^ Oj r^^oa-. _/ t^jbl ^♦U UOlj j\^i ^^> ( J s^-V ^-^ ) 

d -u.-<:^ vtV 4"4>- »^J^y jl^l ^^a^b ^l j^,*\ 4>i ^iJi'l <aL^ j^«~* >^1 ^-J^^ 

t» J- Vt ^Jljl^ .j-^JL^jl* : >. tjjj^- j^ jr t fjr^y \JJ^\ A:-»jtal*\j J*^C-JUj^ »ll 

. jAiLjfei. <£"U. <Ll*j\>- d\^) lfc^J»\ -^^ J-AI^l» c/JljjL* 
CiUS" £^r£ J*t J^l»J tLTJ'l Jo-U^l* ^_A»^>. jVjl Jb <4«3 JrJl-Uk£ ^pli . ^0»J «U^l* 



T V V Jo 

, j-uj:^ cbt^iM J^<«lJ A^l^iH C /U\ » <U~>\ 

» * 
^£0 o^ai^N JJU^c [^\\] jjj okj #jdn^ <j^ ^ ^'jt UU* 

(SJj m (S**\ &~<*±i*[l\ sl\^JL m * .jAiJLp jaUI! ^3^" Uj- [f] £i* <j£i 
Jj£l fi r ^l u>%l> - 4M ^IfiOl^lU-ci JJCJllTjVlS Jl .M~>i ^jtljl o!>- 

. jAty^ •*j { s*y tv © v •Ju~*'l^:r'jj^ **U < : v^ l T 4i~J ^ [y] 



• [Nj J^-~*<*^-AiJ <Jjlw- a? *JU ij^-jr" J^UU* . Jjijj** ^^kjS «f'yi-1 

J*j\ X J 3 *itu- m J*jt 4»l c£^ >T cSJKU. />U j^'UiU *)JL j*T 
# jAi^LA>*y^\ ^l^At m jJij j\z olij ^jL" \&k*-j ^>-U» •jjij m V^ ^■i-^'j'jl 

€Ol r !l0»ly» j^*-£»-\!^ ci^l Al*V cMSU^ <J^ viJbJl^^ As^.1^ ^3j o3^ 

\^a^ •*i**\i*zS uu jc ^^ •jo'j>- ^V •■■ a 'Jr* •A*-'^ ■' &)^ y. 

^~{j t *a-IaI' ^^aaJI c^-J'^r-*-^ clr ^^\ vj*j\3 ^aca5 <?x^i ^ a.aa **3<s*f 

. jAp-^-^a^ j XA4 ^1-J^I (j^l^ j-l«.JL-\ J^Ai-c^i 



. jjSr\ ^ J^Ui) JrJl^L^ fMtl cr>*l» [^] 



Y V d J'i 

j.o^i» [ Aristide Marre ] jU - -U~-);T J^-L-* j-^\ a*v" ^t—J^ <«*}\i- 

• j^j^j l^"^ J^ «^ J « «i^L.i-l^-idr » 
oj^ Jlj» ^/ t*X* <4*X tf/ J 1 ^. < ci^UUUjc jJ-l>»l Vj\ 

. jA^i»\ e ^^ </u. D ^^ ^l jjJi&li 

•a:«^ 4i"licJ.C [ Bodleian ] j<J^ .ikjji*! jl iJ t ^LX-\ ^^Ir > 1:1 1* 
j.aJ^ J\ r A\ (S^^W } m jJU^ jjJJjjf L^ vilb ^1 ^l* « ^U-LU j 

<_^ily o-Cai^^ <: — - \Alo [Chasles] Jw ja^^I; j^Ij^ <^il^j 



ol — ->- j t ^3!» ^'j^ c£->^l 0^* -r^ *LCA» j oL-^l; «i^j^ tiri 

j-ta <-*«jjb*j!j> ^o^j* dl'^lj * jU »<*.A^r •«*^ s -'J0j - ;* tf^^Uj oL*>- 
jU>o j ^r^J «J:*-**" o*** J* [TerquemJ aj y~>y ja.:Ljo\ lkd ^So ^ 
\Ai\ dlV^f ^l" [Journal des mathematiques pures et appliquees] »^a> 
©jy A> *4lL. -j ^V* <l*-liy iJ^J m 3 oLjl** c5^*i «-C-AiB-J ^f i«sl£- a!**a1~, 

Jj A^5 1^ «jba> oa*j <4*-<^ «AJl^U 4—UobU** c^jAj .j-utiy^>-j 
oj^-» c-i-UI^ . jjulVI j\JJl\ 4sx^i «^ 1^ » J.A <:Alj\ Jjkx* 4-jjaTj 

* * 

4ju»-ui j' j\i O'li^ 5^ jl!" £X<?*j ws-l** <J»- . jJU^L» ^«.-C-l ^Jj-\f oL-^lj 
Ojj*i «^«3 <^l •j«X*1_.* \3 j+«*\j lo^jl *-sj^>-\ -*^p cjllJ y jV^l 0*pj j^l** 



jJLiJtl O^C* f^t tr^li 0X4^ Uljrl k-i-tll^i [\1 



*Vr ' *& __ 

« iOUUI ^tf» — r 

«<-j^J* j jri^JI ^II^ > — i 

«oV^-\l Ani** •J}-^\ *—*lj* m ^\ <-»tj » — o 

« Jl^l ^L*- J J*£lt » — Y 

c jjuMjU » — \ ♦ 

\*\? il^L* £>*j iAl <iXj£ £>"j « ^ti^; o^t 4;—<^ L<>* l/J -JU 

• [\] ;^j; «j^LJLU *jlJjJI *a!*,C* 

^* <: — U^ o^fi •x^jy~ [ Aben-Esra ] »a^ JLJLjjjI <yl lii^J'U^ 

i**»jS>j * N N ©A <*^~>j*j «^ \\ o^ t*>*/ j\£j •■* \\oo < «-CJa-U ^jl^ 
Uilj . jj#Ai:jljl «J^L-J •jLjj j\J£s •■> \\-\Y J-LJ-lj •jJ^jV •* \ W 
^k'jj £ *-><-~ j\ j\j c*>\jj j oXi^ S 1 ^ J*~* *r* jA * *^ A ~* l ^r' \*y 

NA 



«Jl jtf I 



VVf 
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'• j^j^y i^> jjJjt J^sf ^) (j^^ *M Jr*^ ^ •■*b.>t 
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V¥\ 
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J\^3 &«*> (j** tiUU? z\xc\ — i 




iT> > 




i — e 
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J'j**j (j:^ * 




i — y 
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(Jijj* cU^^i» 9 
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c/'y'j ut-* * 
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^1^^*1-1 vitj^^Jv/* J-*** » 




» — \Y 




(jlj** viU>-(^5>cI.-l 9 9 f 




» -- \r 
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«jljj* dU*l^S*L-l 9 9 9 
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t*«V J C ^S Jy^~\ r ~&\£ x^f iX 


* - \ 




^r- &*S<s jyS~ — Y 




<J-J* » 
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— r 




Os* » 


» 


— i 





o!* jtfT i v* 



tf jitTdC [y] <joU* 5" lUi ^ urf [\] it^^Jiy. ) < r*' 3?* iS^}^ 

J>J J «J^Jk v^"/ ^^ J-^L.»* JUM ^io ,j££ <yl" f^*«d\ ol~>- - ^Ij; 
jte JUl -0U> ^jl i C^jj-JT JU1 4)UU ^1^ < jj^U* JUi 412* ^ 

jL**-l fj\lS <kl\&ji£ ,JJ&*\ jailSJI^ £>J|]I, M >L.>- Jlii^Aajj jjjj-JJU* 
t • f aH ^IjrJ *m*>*A> <>/>'j; o-u\y *\,4k^ jL-, •X-*jj3 O^J 

OM ] J v > ^^ * > ~ r 

. jJl-UjTJ'ojl:^ «r ^J^I^L^ J cAdlwlu » ^.J^^-r^Jti [t] 

» » » i » > c ^U-i3U\ t eUaJ-ijUjTiXii ^ [i] 



m d£ 

jl^ v^>-l ja-C* u-jU^ j^£1 ^a.^1^ j^j di r !b^ «M w»Ui'\ mIjjJU^ 

v^L>- /o3^ «-^ jl-S Oj£l 15^^'j^ ^x:1UcWy ^U jlJ ^U3^\ 

t£v/"*^. [N] ^J^IjJ'iJ^ **i£j~i (3^S O-Llrl ^l V*"-* «-*^<i*-U3l (JW 

# a:i^ cf'^-J ^6 -u-iiV . ja^jI jLif ^a:A* £li\ J jJ^^iJL— • c-jjj' 

•^•^^» a^di^*j ^s ^y jf.j^y j»^.-** (5^0 ojU\ c$^>"i ^jUii jo? 

o^^iUl^Uj > j-O^i* •ji # vi.»l* o - a!Uj ^-Ol Les Lemmes] wl j'*' 

jj.3 ^ 4^<A~«iil OpSjHp dU-^J ^aH jf S <0 f jj^^M il^-\ » \J^J *-*?*{<* 

[ 4i'j)jI c**^^ *^>- jVjl ii.>-lj jm-jlI* ] . jj>J jXiI 

. jjijzljjjl ^A:* iS J]a&\ dULjL* <j I <=rj/ •-*:*>. <jly^ Oj^ m 

i&jy. iSs*{-&* £j> q& JjI jaT-mS" iJjT # a: < A jut «iArto t$^*j ^6 

: ja^jtj £j\aJ*» J\<>»jj t #XI>- tjjiyi oV^l jrb %L.>. dli-il^* 

dll^-U *:il| mTS*. Jl> •jJ^Lrlillj •^rv^ J»J^ JjJlo^S «3VjlJ*j* dVJjJUJac ^>>- 
•iilaij ^UU eV-JjJl o^— >JJ^j •-a.i^IT i • i o^^l Jjl ^j-Jj-Jl^i^-w jVjl J^jl- 



iji jivr y a a 

^JIT jlj-\ jlki i aAllita JX^ ^^r" i-? *->A tS^ J ' ^-^■•^Ji/*y A©* 

jlLJL ^JULlJbl rrl JJii^I» jllill A*-l0; <>J-I aAU^I JJJ^l £^. .^"Yl 
• [N] ^\y^ o^r*}. ^~* ^^ &y& •j&-*U*j5 jA^Jlr^*. ^JIT ju?-I 
jjc^jJj! jiUI j^£ Jj-fJ JWjl Jj'U 4>) J'y> J—>- ^ J&Jl 
t^Xl^y fjSj.^L.A Ijj^^^a*) ^jJuYjj d-V>^ • >*-'£ ^^; jAa!5j\ • -C-'jj.j 

l>^ cS^jCjJ^Jm <jol»y J^-»\ ilj^Aj^l JL«i-\ j^-kIa J^-»\ 4»J ***** fSjl 
-ujujIS jllljl Jj!U aM f6jl i5-^^ JL*:*-\ f 6;\ •jljKCII &J-JT: j^\ ^It 

f. l -~^* JV^ l3*£f r &~* ->^L : > (i^C- \AA* - NAVA J&3l ol:jT 
^^^Ij-^jI^I <>*j <w-J a>*J\& »Sji& [Halle] JU jaIs^L [ Hochheim ] 

[ iY* J' fVV ^ ] J>"u ^ J^ J^>\ iiMj J>*» j^^jT <JiU r 
d)**)fX $ s) *j*^Jj* otf} jJa iljJ.^J ^»j ^^ jjT^ di"^-.j> f iJjT'[\] 

• >*Ar| Ojd ox*> «5^' ^t C^l cO*l* wu-UIjm [t] 



V \ V Jt 3 

• ja-Ic j)/ t£>^ <J/wr J^~* j*^-r x-i <j*l-C\ 
J^\ J.,>J Uj\ j^l j>- dUV^U jf&*t&\ Lio*» jeyf &}*&*} £>^ 
^^ J^JJL.* ^**y C-<£c-Jjr $Jf t •• j ^~jA* **\h%Z5 { \yj\ lib-^iciH oO 

JL«L«1 ^^j^>- 1»^ c^jl «■> * o^L.s.l* |»y i •J&-V1 -*^ j«Ai^*^li; •t/^ O**»' 
jVjl dls^^jd^ J^ a *~j j\j, •-^- 1 ^r**^ • j^-^jiuj «JJ3 K^> (^w»^J 
*»t/*3 0-**J ^1*? J^Ia J^_-*\ ^«J^-J ^li jl'jl^ cA-o-j'. *jJL3 ^-^ 

^j>-J •* jU'U-U- dl-xJ^Jl*«,» Ijj^l «*3^ o3^ i^taM^ uLJI ^«a-T <*J>J 
^JuiH^O; ( ; t ^j» dU*j«J ^15 aM c^J* «->~^* «-db- C«iA>- •J^J t ^J. 

0^ p** ^-*° O-^^t^aIIj jVj\ d*>-l 0->^>* dLilJ* . __ V^ 1 * — * 

K$of\ d&\j*jj3<* m •*<3VTj m $i*\j\* aA-^jT— . «jftjb — v 
j:M Jc o; ^^^ 0^ i}\^ ^>'A <3^ \>{ >- j. ^j t &~\^i J&) «JL^l 

# j^LaIIjI j^^li^ •^d£<i)ls (jrU *l^' *jiUIuJUlj •Jj^-^» «->Iij <Jl*^» [n] 



ul jtfT tnn 



-JJuJaa ^JULmII ^'jL^ < iSJ^sJc^ .(Sjk») L>-l jc^UjlfT OVjljtr^JOjj, 
! ja^l*j^^» jjU- tf0.u"j\- * LV ^ fJ^Ls^ a*U o-ij -//** ^L'li^ <*£\j .aLjl 

J>U v^Ul <*<-*>• jjoU tfLkt^ «L^jJj^ ^> # dil !jJLJl)M *Jjj ^i^ <sj& 

* jjb^L-j ii**}L j\j m 4~$v* #^^51 J^J •x-*U -*4* lil^Hjli^j jUjl jjJjl 

(SjAj. o\»Jj\ w-J o jULL;j dMj-dl a^£ # # hJjjJU^ uJL* ^"l^ dMj-dl 
wW ^U;j jJUio /J /3j dttU,/** t" Ijlut jjCL.-*^ o ?a\ OVjI jc^ 

oa:^4>^ o i#v ja:J^ «IjJl jlLL. jVjl Jli- ^^Jj-JI ^ r# j ^^^J c>^^ 
fjV ^-Al^l ^tlj^J v^-iJlT .al^jf^j 1 ^-' [i'V-t^N]^ oXl*y dl'4,Ullj 

•/,•** J^ ••^JvV^Jl^^' J-'b •^y »^r^ vdAJo^ O^lj j-As a»'L*3^I JT 



cAaJ*a g-** *Xi>- o\*f 9 jVjl w*^l y U ^Uljy ja»*^i<Ua)* <y£jV ilj*%rj 

4ljjJU r [\] Jr\!ff jYjlvi*>-l ji^U^jjj^ <<jhS*f-^ — . < ci^ 1 » 
c^^Pba))» 4A*Jol* dt r Hjll> jf^jJ Ul-J^.J Jl^ciUMAili- 0^(J t ♦—l^.' jO,* 

• [v] jajlH •*** «i 

*ll dktL-jj < ^Ij i)l dli> jVjl J->y S^j f f Jj> OjU jM^*>£-t 
^Su J^£l ^Lill ^1^1 - iljjTiui <>* A>.^ oVjl ^ijft wijL-*) Jta 

JlTjjP 0^£t ^* ^r^^J £**-*.>- <**jy - j)j t ^}\ isj&j^j+iaIa jUjU>» 

p- ja Ai* C* JAjtSj wAj>£»\ <£Ap\y ilL jr #/1^1 J* i J-O^i» c5/ g-** 



• J*#j*rf* lt 4 ^ ^ w " £->^ ^ 
•aTj» «2<-H;i ^^ «... aIjJIj JrJUfJ L$i)l <:- J^dl j^jj'l o~* Jr -^ i/Jl^i 



<AjV\ Y M 

&y?)l &}£} 3?£ dr* ^V. l -~^ ^^ ^tijjull cT,)^ t->U5"» — 

* » ** 

#^j-x. J b\;cl o*Uj/ iiUMpI «j-^1» ljjr'.[ \ o n <i t *2 ] o^4> ^-y, ^J* J"*N t>J 
<:^x3> viUjU*j ^p 4^1vtk* oUJlr ilj^j *bj^ ^-^ ^^ •-*^>-A4 £JT n^>Jj\ »^13 



j^La* &£ fJ ^ ^jj - . ^ILi Vl y^l [- jH 0; >] *M\y\ 
jjOuIjI ilijr jUl 'g-** c& 5*ttrfVI ^Sttjs» i> oL dLLiillcr.» 

4«»- La* ^cj Oj^> l>) 1 <J<*'j *— >-L» «aW </£■*" jJ.£ •*jUi> Al^JlA-kc 

• c5^ jW j\j) ^}cJ3 C+*j>- a-A^U-J ^ 

&* m j* £.£ ' S^ *jf<+$j ei'jui ^o.ij. <>~^ *. J ^ t J y 

[j^'^\03\ iit.'L* cr ,AL- ^AY i)^ £jl"] «jr^jl Jjl ^«pJ^i^C- f0*\ 
. jA^l^jjr c£jH jYjl „r L aTL^Ij itX<**J ^p-L> 

« cs-c^l yU-lj jjiTh c*i|i\ otr» — >f 

• jjl&tI O^C- •o:5>. Jl^Jl juH jr J* pM^I ^r^-t «JUU-I-. [v] 



^ ^ [ v;* Cr* 9 * 1 <M l <*/-> J* ^ f? JiS hPV. Jj 4 ^ r 2 ^-*" 
•jJI^I dM^-dl Jfj aa-sJ-Ij .^o,J ^<^ jj+k *j^ J I j y* •ju-.c* wa 

[t] j-^>« di} 

«c jlii j ^U5~"i — y 
•j-ijU L^yiU- oj^-» iiV<wL*>» JlTL.* OiIcaiIU»^ ^ c lU»j!\^w j — V' 

ebjTi ^j^V c ^^ "fylT v^ » [ A. Sedillot ] y^ju. >^ j^jl.* [>] 

(J-\jj ^ til^JlUj- o<~tl J^>- Jrl+Jf. ^^"J. «jJLfA^I j^j^ c- [ 4jj£ a:- in v 

^-<:- r A N t/Wj £.^lf vi&j^Ji 4i~>-jM jVjl ^*u ^ ^^4^ ^.J^y u*^ ^^ 

• j-urfM oj^ crJiJ « • jrU^^JV J-Hjl j^ji 
^lijl, ^l : Li.^JL»Jrl > rftLHuitT'oVj» JJuX. a Ui MU- 4^<^J «*#-U j^jO, [ ^ ] 

^iU-dy^j*!! oU.Jr^l klJL«j»1 OU^ . «YA V kJ JjVlj^lf^- v>if»jV oC-*Vl4lJ 

. J'U&Jjf • JjkjiJ C^ljJ J^iJjl ^5-^- 



0-^'jU-l vib-JLitj ol-^>- ^j^J c-iJlr o-xii>- OIU^a ^i~A:)U* • [\J jjjjj 1 
: jju I **-j/ t£-A>*l jVjt jrb *L*lj S»<a*J ^^»-L» 

cs/l 5* V ^>-^ ^r* eH^ •v i ^ j<ii:£ Jj_-»t jVj\ ^=r>> 

**#■< f m --y m m • • • 

o-*» l *iy ij^jb *&*r) *jL~+~ 

• jjJjLc jJu^^i dLUf 5^-^V 

o r *[j (JiW\ l^£ ^fr <jr* : ^jt — • [- *ji* J: ■***] <j?;^ jjl^**jrf 

. jM^rl O^l, «JC4>- Jl^l je."ill Jr U^- f^Ul^r^b [N] 






c ^I^iJI olij aJUj » — AY 

lajL^^Uij*^» — . ^X\^J^\ [-aj-u^^jjoii] jj^y\ 

dl^j^ 4M < •)/ /J • [n] jji-*Vi S J &j&* S±^ «-^/ v f ^j* * 
.jA^Vi w^Si jU^i *^j^ >*• ^ m j* J^ 3 J^} -d/ .^u^ 6 <?-j ^>[*> 

«y-^'J*- •-t^^i-j» *<yjyy*-l ^y clr a^j ifi-^Jj. **\*& J j' iH ,/'•> 

• [r] jj*}\ 

\\ ♦ i)^ £jV] jfx urj* &* m jL+ ^C- Y«\A <£Xj£ £>" o/ j» I 

.jA-tVl lijta Jl/j\ t^^Uii jy jljl [^"^-p dL-*lT C^jp^ ^c* 

• ^(jl^ri/ <£J^\ OV^l ^b ^TLilj dl'Aj^-y ^:>-L» 
• J^J^ t^.j^ £>->>-> «M c-JL*- <iU5^ JfL.^ -ot oM*^ i^tS: » — \ 

. jA^Lrl O^C- # JI:a>. oj^ ijl f^*l U->*l* [\] 



VM 



cfc 



» ^5 VI f UI J a!Uj 

* <tV^J f^ Oj~ jl O^.V *lj a!Uj 

« JtfUi-VI^» ^Vl f^l pb.1 j 4JL.J 

« J.UM p^. i/b'J JilL-j 

»VJi h*.^, cr^i i^^m ^atii jyiij dUM ; r "u j yuj 

< oLkJ.I<j 4JL0 

« lk»i l^«> j--j jUJl^» <L>i«J\ ^.«r-Vlj aIL-j 
t wli-i s^JI aJ~VI J,„J1 j a!L; 

f 15^"^^-»^ )U J v *Ui_ ^ji\ yvi j a!L,j 

« J.?=»J>\ ^»- UU »x*>}$ j$> i£ Jll ^j^J'j a)Uj 

c s^^U (^"Uj CJ^f^-i (>'-*! *^-" j a^I J^o* Ju *-' ^' ^"-> 

c IJUl jl" VI J a!Lj 
^^.-jijl* £ c jjijVI j/o* J^~^ ^*V »-j^ : »-'ii W- J 

. jj^j^ tiJUfLll »jtf il [ 
c <AteJ^> ijjL UjU^ <:J\ j jU3Vl J^l i>J 4)Uj 

« jTuit j 4)Lj 

c j^&JH £ij\j <£j&\ 4JL.J 

« f l^>-VI jUiI jU-! j aJU-j 



— 0\ 

— ©t 

— or 

— ei 

— CO 

— ©1 

— ev 

— OA 

— o\ 

— 1« 

— 1\ 

— It 

— "W 

— 11 

— lo 

— 11 

— IV 

— IA 

— H, 

— V» 

— Y\ 
Theodose ] 

— YY 

— vr 

— Vt 

— V© 

— VI 

— VY 



UI jl ; t 



Y6A 



c^-Uil ^jS J^\^\j 4|Lji — YV 

c tfjJi] kSS t^A**\ J 4JLj * — YA 

i>Ui\ J^i-IJ 4)Lj, — y<V 

*£~%\J) V >>"J aSLo» — vy 

c ^Li\ <?>tf s^l-JI <^JI j aJUj» — y"\ 

c ^JIUU J t/jMi.^1 Jy «^«jj 4JUj » _ YA 
c oTj.1 ^JA:, J>te-lj 4)Lj » — £♦ 

c Lal^l iftJiJl c^j jlpl v^i^i Jai. ^l^J j a!Uj > — £Y 

c jjJ\J (OK'» — tv 

■ jy j\ Ij'^'j f^» — tA 

t &Hy\ jodl ^Vl dBiH ^L, j^ *Ul>\J ^Uj 1 — i\ 



r i v Jo 



-Oli* O J* & € (S A^J\w»LJ-\ JL«1-1 <^J xwail\ Jr A*-l J I a!L.j » — v 

< i-Ul JrSj lyi Ujfj ti 11 i^Vlje ttV»J aJUj , — r 

c JuLjJI ^JUl j 4lUj * — A 

« » 
c (j j j>t\\ ^U- jl J a!Uj > — \ o 

i^jrti'Vi djifl ttb <2 : sU uv J**J» y j tf J t^-3» — \\ 

OAli^^j /***f) &*<**$£ d<SS JfLLJ» J>L>* *»V}»»i£ aSLj» — y\ 



AJl jtff ¥^ 



^^J 1 !^^' lT'31» J^ *<£yr> by*3 fjU tfjlf-M ojl) ^ «ifc-alT Ajf ^«* 

*L* ^^ j (J-^.^J **v <-*£>■ ^-5 J-*^ 'V j» jL.«J vil^Xj Cf^Jy is^*\ 
lj £%*) c5jUk-J (^£4!^ mv JJ^-j^ ^«J jaA j^4^ •j^^jI £«Mjj >. 

^j-jil" ^-^ c5* ^-^* ^J^jU* <5* •>*"-' a> oUJttfj cA-A/* <y ^» # y»kj.jl -^i' 

Aili-JA^y ,_*>A^ Jjjy^JCA cJ5jl-A ^iSo- i A^J-K^-\ jA^ljjfi pjl J>3j** 

jc^t <y^ iibjk:5x^>- J>j^ o*>-^ #yA:fj>» Is/ts - ^* ^^ •J^J^JjZ*) 
jVjljl cj$c-* *4*~<* J>- -o j3^^ *iJi»V. ^— ^ • j^jls^LVjt *^,5*^* ojL-^T 

^yu^A/4*^ ^J^*S* £>jX**j t O jLLa3^**-U- ii^^y ^/(J fr ^. Jk *"" jjf^t/^* 

ijt^jf- fK>-l C-O jIsTjI &*S!jj«9j^ : ^JbJ JJS fH*$£ fK*-l < i£<xS 
"<*,}U- .Jbjij» j^Jl oaKS^jU* ^Jij^jV J^Jy £.jV ^jcTIC- 

< <^JUA i wA~o- f «jjj^ <>-j (5^-^J *^V. • J<: 7^' ^>J*^OjVl dl|J\jU>i 



V i i ■ Jo • 

[\] • j^itj ^jJlr jtTj» o3^ c4r\ J^ •jjfU* J^^ o3j* Jijl J-^ 

. [r] j^ijf lu? _ / o\jj ^ - o^J 

Ju*a/ J? ij^^a^ j^LU jvJkll* •j\j^> i)jJf#jUi) •±*)J^*fe\ 4+<*£ **0j«<2* t 

• (S^) J^) *j* •-^*lo •.saJLAJ *jL 4>j ^ j^ •iA^u-t 

S ifi-A^ j Lidi j$l* *jl3 di «iV^U aAA>. •jjIjA *lw c -a-J^a^U! 

•^Ulljy •i^-cJlo aJIjuI^^jI viAJ^j ^"** aaJI>- *$ y»* jxJ|#3 ctA r Mjl~.% 

. jjJ^Ytwij^ CjVij jV^\ ^4^ o'ly^ c tJ^JL» » «^o)^ 

\ . ^__ 



v n y : AA^ _ Jjl 4 r . f >W o-j^lg [Y] .* 



* . pJ.^Mj[i^ j^S'^Ua^l OVjl c^J^* ^"^J vl^»^> 



<J\> jl ; T x'6V 



. j*z*ty} % *jiy& <£\c*\ V**.^> *uc3j|^>- 4yLjU* 
•3/^1 ckjf. *-^ — b* [ < f^" <5>- °- 3o ^^ ) .J ur^J ^-^ ^S\ 0>fj ^V 1 ^ <J M,X * 

|p jj)\ &"<?) j^ # ^y^-^y <y^* 4>- l/ vy*> j&M ^^ jUiy ^ia ^a!^u^ 



. jaic^ « <>-LU wl:Jj w^\«U 



[Algorithmi de Numero Indoruml .jJ^'U*~5 JyiHjta £ #J j5 j^l 
[P. Boncompagni ] ur^y^£ u ^j^j£2jxj£ iS ***'fj^ a^oTV •X^- L ^t 
Jl' L> aTL^ £1.a:*1" [Trattati d'aritmetica] o-C — ^^^jl" \aoY j^J* 

o-> [Adelhard de Bath] ol-p -jV#^T jVj'jsjpJ <*v ^jVjo^ ^5 
OjlilM dbjl* v^L^>- «J^ 4JT i #ji r iJj^jt5"^U?- dL^j^i- 

. t£j^ jjju* jj<*^ t£>^ ir^ic *j^j ^>\*+ jV>> # o^ r t 4**i»* « «yjj^y^ 

. ^iy-U j-cJ c (yjj\yi-l » ^J [Algorismus] 

w' ' 

&*xji € ^i^\j •^j'^ <*\&3 jf^J^ » •^Uji **v ^^l» . ja?^ *i>uy** 

kS^u* J-*** J^" ^-A* J>- &f d£+jj\.jL\ ^y C/ u <& *j>- VI **< i\ 



«A-tft t* y 



[Verba filiorum Moysi filii Schaker Maliumeti ,Hameti ,Hassan] 

: #«a2»oL» <IUxJo ^^1 [ Libri ] 
[Liber Mahumeti filii Moysi, Alchorismi de TAlgebra et Almuchabala] 

^cs'j* ^/^ >"!-*' &$S#jt. o>Jfj <J**\lj\ $}!*> kJjhj, iiUW* 
jlUjljIJ^i O-M/ >***loj* tli #aj? ^cff^Jcr^ jr^^-1 ufM-^ c**^ ^ l 

i j jit^J ^I-^i iljjf ^ilUt^r <^> JjW^.j* •j^*'U 6: :5' [Bodlian] jU.j> 
jS*J& K&<~^g r: *j^y t Jaiij *jfJ>/.J jj^ d<&J* [Jan Uri] tfjjl - J* j 
. [Colebrooke] Jij&y j^i^-^-* •aI^jI" \a\Y ^4r . t£J^ J^ 4 *) ^r 
Jj* <S^.' -r^ • A - 1 ^ [ Algebra, "With Arithmetica and Meusuration ] 
• jJw^ijl jij* <i>. o j3j' *&j ^-> y, J** JU Jb^-iu llc # a;_^<>.Lo 

. jA^*^^C-\ £.]» t**jXj fJ^<^J <>-^J^Jl jr # ljr a)jJ ^5-a»^ <>* iiX*jjTX» 
<^^V ^i-J^ *Al— xU <lli>t*Ij ^^l (^j^J ^—- *^* oltjf y*> C— £-15 ^ j-v>\? # 

d jl ^ dl^Ajl" j.a:*V [ Histoire des math6matiques en Italie] &++-J 

3U O^-tTjj^ / JIl^ilL, urjjl^ — ^y ^L/J^^Lt/ _ t 
^jL-Wt ** . jajL^jl yliT y »-a*Vj> < •j'j)\ ^j\ *i**-\> jjbj^jfc ^Up- i •jy 



Y c \ Jo 






oUj^ .jj»\:5 j ^l-^t c-aJlr Oy^tyf oJ^J^ot jU*^>- 4J^*»\ 4^U*j j*>~ 

't r T 

5 = <j* r -t- «j* ^ o" r — lT^ 

cr ? = * + cf ^ i~V u 

* + c/ 7 — U" ° * = u" 7 

c£^>-j j; oaJIToIj j*^ <^j'j}\ <~*x* <y<*\j t (j-\£\jiy «aJIToI . jj»\ jU 
Jj&l csjU J^if •■v*>b ol < t>*> ^^ J-^U t> w A^jp ^ L \ jVjl J^f 

• J^} J 5 - J^Jf*" J^~* ^^ »^3>\ ,5^ oUJ»> 

Ai'^dl'^l^ ^^j j5[Fibonaci] d^V^JjA* •*^W£jJ* M^j^\*iJ^\j 

J^L t [Lucas cle Bnrgo] ytjf j&j czA .jxsJ>j\ oU5>. o ^^ a>'&i 
<i^ b i*Cj£i**j [ Tartaglia ] LUl"jl - j [ Cardan ] jbjB < [ Paccioli 
.j*Jx.zfj\ d'X*~<*-J <f*#V *#fc£i ^U ilj^U 4# [Ferrari ] tfA><i 
^4» jo.i*^i» olji^i»» *jj«* ja-^jaIj ^-4» UU j j^-lotj dl**3^>- 
<j~>- ^ oU : t jV^ o jr i 4IAJ JV-w, isJjyri* z\\ &}^/"$ % & }±-t\x\ 

.j^ w ^^ ^iJjl *^>-^ oA5^i jas <i5j ^L el^jJ^wi jjTi* t->U5^oU^>. [\J 
ilai-l D dll^T^Ji.1 4-Jjl ^^jjToUl jL:J^» [ JU- ^] <i!|s ^U ^1 ^T;^ 
vr^ crj; t; j ^>„**jj>~ ^ ^^ \jj . <^-*»J jljl» ji^^-^lf ^ « «tUl j* U «u»; j« 



ol jl»*T 'V d • 

>'^ oUcI-4jj< J-^^t J^U <A.i>* J>fJ A>-L*» ^'^ tilL^y cHl<^rj^ j; 

^'[Brahmagupta] b yf - l^Lr jaiL^I* a:**-U*U>' ^i^j c/3 jl^ •ijyl*£j 

t£^f£ ^.ac. ^.Mi ^p- : j-l«.i1j\ <» t J^*.** (^u^iUjij *jo-x* o^ [y] £jj> 

<ltj/ ^uljl ur'35 ©-Ol* « jUjJtal jrj, jlr^M JIU\ s *>[^\Jkc\ ^L-\»l j-O^J* 
jjj^t fJr^AmM j\* ojj>X* A 3 <Jljli* ~£>. yu,tl jjJj» . ^-U ^H 4>.ta» 

• [r] ja^i Ikcl ubj 
*/>^"V 4^1" [ Ezich Djaferis al Karesmi ] oXiJ* [ Adelhard de Bath ] 



j.£ J**»!) *M jjj\J~\ ;^-j- v> jtf" •t-^jM ojcJUj «it^L <i : U J*ju)I Jrl [ \ 1 



j, «j li g}&.\ a) ^aUl j ^.Uil ^ >l ^ Jl J'LJI jlTlSl J-iMj « v ~» 
V^r-J *^L% jfcTu l r o^»^ UW jl^U L r U JS)l^:j jJl J^-Vl^ oli» 

py^ojij jjl** I4* c*£ *~*i* 1^>-U»\^ i^=»-^ J y jjl«* 1^ ^*.b^ t^** ji^u » 
diii v^iTji Jus +uTj <sjj\jU ujTi jH cJi^^ijf Jl Uj^Tti 

& j4*-~* Jjv [n] € 4^/*- j <^Uj\ «yjjiji-! *iyu o^hj <o~s± c*ij» 

o^i\ «J^-^ *y?J* u\t5 j\* +^\iA}ju* *XJL* _ ^«a^Ju* <~*lj fjifc i j^ m — 

. jJUL* j^l *X&~ «JLj ^ j"*^ #jjj\ «jljl 

Ju*- # a>Uj A^^t •ij\jiii <lX<*-j ^>\m9 [y] <yjU Cf?~Jy \)J)\ is***. 



Ky.j -f-^J ^J^" J. * 4»WLlj jJ-l < r *^.^» y o^Jr <^"-**l uyj t5- t S^'e} j2.UojIj J>- J>*L^ _j» 



,jJtt wA^Tjjl *jl ./b »j^ J* •a?^ jjii^ o^^ C^-jy 'urj^)*- 
. jjiKj -vjLj» cJl'L c£-**5 oJjj>» # Jali . jjo-xx-Lj\^y o3j\5^ <-^y 0^>) 

•■^/d!» «Jj^*M Jj^'J* jJ*j ^-^ O', A ^ 4^-*^ J ^& J;^\j <*.xi:)l i 

[r] c ^uuj j,U iuyi J itf ^iJ j» j» Jj 
jjy •jucj ,/b Ai^jiiji ojiji *>/ ^>L-» «^dUij* oiji <£jl jj\ i]i j- b 



jljl ^i)_J* jljl cjLo Jb «jj>- Jjl jl j»/3ji>^ *XJyXS\iJi& J^ ijtf [>] 

• ^Awjl^iUiU^l; Jy^» •X-tJ^J»JL:>•L , tcL^l*^» •^^U^o r J0' - Jlv-»^^-^ j-x^ : j»Ij 

<iJ\; ^ c ^Uilj ^i-1; Ijb^jll yl-jf» Ojjjl ^-^j Oj^" <f, J^» d::^-* jV^I y^x« 



• y tv jo 

jU:*- *IL»j 4^3b j<^L.>- J^-~* ^i-i £ < wil—i-lj^iy ^k5 » — y 

taU^Yt ^l^i » — i 
jil jl #^_;:^ ^t o }\* LU ^1:5" JUU3 Jjl *o3jl cS^- 4 '^) ^V. •■*k^ <>* 

. jisltt ^JUl •J^jV v-iTl^ jS3\>) 

[Alkowarismi] ^ [Alkorismi] <jj«\b1 i*Ujj«t/3j^^» ^UYIc^aJILj* 
oj^ <oUi; j^j.5 O [ ao}\*a- <;^ Af ♦ ] *^ *•"<- Y N i ^.^2>" j ^rl wilij 






<Jl jl*T v t *\ 



Kj^J w>-1^ . [\] j-^lj oUy** <jyr^\ •■xii>- z>\*f t oVjl^l^-i* <iA»^}UI 
c ^Ul <>) iaS5 f ^jj yJ.^ v^Or* ^-^ * J-**"^ * *^ < : ^ j A& Oi:-^' Oij 

•• tf^ 1 ^^^ A 4 : *v < ji-\ jy crU ^ <: — Uj\ j£j\ ^y ^ J [\] j^ 
•j3j\ ^«S^^W «j^i aA: ^ «y^yy^^y <y -^ £ ; ^ •j^.v* <^*y^. 

^tjS *c^3yyw t^-^vo*. AjSt •-**-* ^>- (3^" ^ ^ J °~?^ ■* ^^o 'ltv 

jV^jrij ^^li^jjj^- j^-i^ ^y^iM^^ ?y*y is\* £**»**> <j-*Lp-4>" iU*i~u*c 

^Ujl ijjljl ^il^ 0-fcJ <*U- dly£ J y *J1 J b •_£*- - iUJ-U : * J^aiH^l 
^U*^ J^K^I ilJ^O-^yy^Wj* <y ^ JJ^- 4 : ^y^ t}*&\j m **J*J. <j£ 

^y o^j' ^*-^ O^^.j^fj *./•*** wjkit^ o^ i JJ.T ol^ oUy«* •-ii*>. * J : >- [y] 

• >%! Ua»| *4toJ w«>-l^ -U-^U Jji^y [T] 0Uw-<i> '^f N ^^ J4^ 



J) 






-o#c- 






<Jl jlTT 1 1 i 



•j^f-JV jijt ^u>.j; ^—^ <^3y j»>" *>~> *l;\j j^ < ct> <^ 

j1ji*1 j^^i Ji&ly j^t jL^j Jy£1 J>> <5^ jVjl j£~*&3 <j>i*$ 
• jjuJM oM* «j^L»» gB ^ *ii>-4^>V^ ^^' *V •-^"^^ -O^^L.* Jj.-*\ 



6 



j* 



Y l t 



«V 



. j^l l^:5\ jijl r-J^f *l^«)So\ <*Xk^j» £>\)Z, dJJU^» 

• [\] cf-^J **j»*-» j m fj^ t <*yi\ 3y^ 31 *»**} j^j\ g-*^ 
ls3 <5*->!» oK^j* $izj\ (sjtec c^jl>L^>- ^a:j <£[>> s^Jl!^ j t ^^> oj! 

<oli! «M-^a* x^ jj; 4**^-^ <jijl «-V* ^^^ J^l» -0*J J^->l j j ^^p- j\~* 
. c£.U J j? J f. J**) J-*U- £**N ^^M **~» J^~*> t£^L^ 

a**.*j ^ j^ic j^^f jy^» a j3jl <^j S*-^^) ^-". A ^^\ •**^s\ &5 : 
^ijij 4j^ ^l-^i oVji <i*^5jV*jj;j^ «£i . fj^ : ^ jj^j oi^r^i^ ^ uil. [n] 

u>j j^lj ^'>r^ «A^y j\ a~A ^j*Sa «uy ^^ tr^-l i!j^«0 «6^5js- 0-1*4-. cfJL 

&J» . j^i ti.l^jkj'^I^u^j o**jj<* ^jjj\ j» rJj'j' *^ J^ J^ 1 ^, o-fcj cJVj ^JL*:-i 

•J^Jij; O^^jlji-^r^^ildi» ^i^^^i. jAi^U». dU-Jbjy J^ -uiljljl g-A Ij 



jj^a^II^L^ •-Ol* c*:aIU f^-J^G jl'j!^ o^j; *x^Lj <J-j Sc^ 

j/ j*~>$ is^j^ &jy* <dX<A — >- Jl/\ ^ ^>\ *u> fGj\ ^L:^ j.C)l^ 
j-xiCjij\ vi*^ j-x.*-^ yl— >• <^l>-l ^Ij.* •JbtS' j • ja^I *j^ ojJjji>- 

j\j-J «.selili O^ ^J *~*i^** ^^*— i"j V-T^ 'T-^ * f T* < ^ A ^v/ > Jy~$ 3 V^ 

^jUcl <:& iljUtS" ^ .jjjt ^^J cA^\ j\j*3 jj* *j&£ * *>- o^Ul 
• j-x.il, v.'/'^rO^^,^ liATlTdUol JttjUI jTfGjL^I d£l *U 

j j. <sJJjj-~ »il*Gj\ ^ ^ ojjljlij <j.v,J v^.^ jjo-O* oL.>- <^«jU Cf.j^ 
• >uij)jt ^61 ^1 otff pUp! .jJJ!^ JLj ^Ul f l£.r\ JjglJ^f >jf 

^•^boily aJU- J^-A^l /^J^ .(£J^ Ji>*£ j*** $ f^ <■£/ JJbjlii'l 

^j^ o3j* <^J * W t^^Ucl < J^j j^** * JLiJ-i ojUj *u~ >4j ^ JU*:.J ij 

. >u*aV ^- 4^. j*i^j^ JlTjW ts*}'**' ^ V^ ^ 
* <i^J <^->ir^. ii-t-Jy^ <iA,\-^> fGjl </-j> ^>^U L^ 

jH ^l— >- [ ^jTGj^ J*a* ] 3-^Gj\j ^^i«^ Ujy o jlJllU^ >ta5 j lil^J ^i^- 

fGj\ j^J ^^ f aj-*J1 > ^ « ^^a)\ » j-^^i»/ #j)jl (S^ A ^->^ • J4 rj' 
o\jL-M y m o+*J^> Jo . jaK^l* oa:^<>.j^ Jl^ liA^j j^JU ^IUm^I <jA*'«a*W 



_ ^_ ; ^ 

ibUcl Jy «Jut^UL.^ ojj' Si^^f^** J ** .^ <ls>-iJ . *M»y* 
. ^aSUT^j^ 1^1 4^Vj JjUj» ^. r i - J J' < Jy^ 4>,j&AH 

J7I yt5^> •y.L:^ jVj\ vt^l Ja>1 — *- c£^>-t ^ *y. tsy*-^* J*- 
J^l jVj)^» tf^U* dlL» jjiy* <5 : 5i-^(J . ^AiJ Jlljrj 4-^ «y^ « (Jd^'i 

oVy ^iljlj .->::/ <yl* ^ai^U^J c^J\ ^1:5 . &x\ J^ y.US' jjJ ^ 

• jxi*j)y o>^ oJja>-j^ o s** f &) f5y jroL^ 
*yj^ ij^ijijij ji>^b ^-i ^ j*~*\i <x '^j** iiJcVi »y^y i-^j oUjtji j>- <:Ji 

<*\j*\ j m J^Jjl ^5b <a:,^ <^Vja jaV. ^-?V f ^3^i ^-^ J >>-**J»1 ^.y* o^^-aJ* 
^t^TJl xr\ Jr ^ o^'.^lfj *i>? ^r^ ft <J?'j^" •^ < -*-i' ^yuc^jl tii»/ B j y'^r 
jL* ^ij^llj^ o-\».aL« tdi^flJj »>>• •Ju^ r ij^ ^»^^i^3\» ^;*V t-Cl^l jwIjJ a^lill j^La>U 

. jaiU'J oV. J 5 :**" ^->V * «i'>*'' i-»U-l Jij^ ^J OM f -* 



Ol jl* \ r Y £ 



^^^ l^^ - ^jf) 3^ *-* : ^ J. 0^^ J&) J~U Cii\ AjyS - <-~ jj 

l$\ Jjt U*- JJ^jJjl cJ-ai 3 pj\ J,^i5 3 f OJ3 Jj\ Jl* £\ «ii'^Jb Vj\ 

£,?. ju . <s*) ^f jVj^iij'^^-a^ <~v jtsv. ^^Jf o^ji - ^^ 

J-C_-}1^$ JL) (J j&Jl #j3^ ^"^J «^ ^y* «wi'j* #XL-.-<a.a1» dlti* 

J>jl* l_*o ^y/ £j<**j m 3 c>*J>\ <'*J> o* 4 » 3 fj^"^[ ^ x .r* Oj£} *>' \)J*3* 

J-Xjl l/<^J vl*^ J-Ai-^a'J*^ ^^Jaf^ JA^-^J *J^- # X*llj w-»l— *.>• _/ 4j.>. 



v?\ 



v; 



:U 



: jA^tfl **MS>y} *-*U*> 

r Yo» Yo«* 

\ 



X 



x 



L Y 



X Y 



r N \ N N 

S X (-x-) + (VX )x(-xy) + (VXY) 

L Y r YY 
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N x| - + t-+ \+U 

l Y 



NA- 



o ♦ ♦ • 



Y©*** 



\AV©»*» 



\..*.. x -H h 

l t Y 






+ \A 



X \A = 



N 



X h 

Y 

\ 
X 1- 



>_jj-^ J-«U- »_>^.W* j f^r 



s^X>\ v ^ 4.^ J>> ^i 5? Jfy\ < r ^ *-»x 

ylki- tiLi-jT &X JUo^;~J l»i ^J^ijfj'. 0-*>'_,!*J *l*i' oLj>- «.J—V 5, 

• J^^Ur* 4>-j oj_j.-» <^* :_Cl 4:x — i * jfj jy£\ £,Ji £xl )| S#\ 



V». X [t\ + Ai] = 
[*] \-©-- = 

<L ^ 40 jIj+aIZ «j^^i-l^cj i dU;\ vl*^ jX^J> <U t*-^ ■>■***/ ^N.^ i)^*^ 

jUc) jj^l JuSdf ^l ^^ dUifcOl : hyf\ *±ji\M *f\*£* . s <yjU^ 

^Ijl^l •/^p)»-/. &r~*J t ci^J '«J/** &\jy*S & &yjf. •■^./^ ^<>^^ 

. j-0^ dL~j \ J^sB ^r^l* ^J->J* ci/^» J^W- <M £6-^£ ^acj; »a^ 

^Jjl t£jL~» ^yf J-* 5 4».* <J** cS^' ^^. ^H-*^ ->-£ crl ^n <$? dj#.*J 
\ Vo* N Yo** 



L-^-fo jt. y d^jjfi oj«a oU-^ «5-AfiJ • jjJin j^-3^, ^ c ^^. » a *u J^J aT 
. jjOU o-*i^ J^U jVjl v-»-^ 4 e -*^. ^-^J ^X cr. J ^ ^^^ Aw i' J -^ J ^ Jr Aj ^ 






^^a^jI . j-06^ ±j[~*>- j £jh>\\ JL.*L^ oU? o^ >bjl < cjl— *«>• J i**\ <£j)b*\i2 

fJ\+M\CjWJy£\ v-AymlJ^f »^jA'S\j^\\ Jc <£j-Ai L*- jr ^>J '^ Uj 

• [\] j>^3jf JJJ^5*Jy cT^ flijl U*> J5 - JrfjJj'l 
<5*a:A' c j£3\ > dUS-u y J> dh$ ^-U <~5^ . j-k/ j-C-c-l^l JJLj 

\^xl Aix J = 

r ro + N-* n 



(^Jo^ar) r- =r— = — = n -f- \v 



k)ij 



i^--i"li o r i> iJjl*^ Ci=r <l>Vjl J&o *** ift «-c- L.*- zAjjS^ <*»M>- 

B^jl— L§ jo-\j o^U^ Jl5lj jU>^ < o&^Cw» jVj!j\ JL*lJ Jl'»U3 J^ **j\ 
ijV^ J^U:* # j.aUi «aiU^ gj^-f^cj^sj* Jj^ljl J& • c£-^J ^5-aJIT o\c~i - 

J» j? N i = ^jj N Jib n = jto \ 

■gj-l 11 = » l\J y» = > 

V" *A = » £j-i» Yi = » 

lu^j ^i^OUjI A. + I = T ^ ] jUi Y V T = ^ \ 

JLj y = (oUk>) p \ 
V-»' \Y = Jl»j \ 

J12» t \ =s j\:J \ 



jlik'l/ »JU-<i;_j til'lJISOlj b eJl^^^i-^^-i" *<^-J ^.^-LJjI-^aVJ^jj [*] 



h u = — + \r = 

\Y NT 



• \ N 

n y 


: <**.-J3\ A*i) 




. ^ aI jjjj> 


( ^ \ v ^ 

+(r- nO = v — - 


o 
- \» — : Uf 

"V 



MY \Y / 



V 

h V = 

\Y 

„..-.- * v 

1 Y 



(— x— )+frx— )+( — xN.j+(rxV)=r— x \» — : fafl 

o \ N 

.+ Y 1- Y hf» = 

Yi Y Y 

o N 

— x — -K\ + Y + Y+f') = 

a r 

a r 

- » • * 

i ' 1 
(r + n):(\* + \Y*) 



0^> *^U j^i lj lT^ ^^-^y dlU*S (Sj^S ( di?j W*- ) O ^ < (u-i^ii 

^5^» ^•.•• cr r j^. <£-j.j ojj <£i> fc ^ < *_i^i^t ^^^^ : ^^-^ 

( O ^ ) ^JL?J Jti jAlijjJ ji^ d*tt Jll Jj\ *.X JAC Jb dill.fj <JJ^ vilo ( -V- ) 

: <$■*! jjjj\ S* i£^ V>i JT <>.j/ j^fj o^j ^> 
/ \ o \ \ o 

U' V i 1 

f + ] + \*~ 



: **f t £jfj>f. Yoy* ^ jJ}\ &*&*} ^ r ^ <M [N] r V 

f jV j^ Jl^l v 1 -^ «W j~* £>V trlS . ^ JUtjl ^ J.U cill 

Ja\ ^ J6 ^-i^ ^ [t£-^ J^ t/-^ dL£>J j-^-y IT-^lc > # £^^] ***A>J ^t 

: [*] i)j*-U ^> JL^y 
\ Y r N N 
•\ i *\ r y 

i *.\j £\ <dU«aijr £j^>- • <s* J J») j£j*~*\ ^.Vy di ^jJjl u"-^^. ci*L 

. tf *t J^ ^ g/ 

• ts-^.1 j^+j*^y»yy °43 ^° d^ v~* ^.r* -^-^ — • '^--^ ~v* 

OjOjjJjI dkj diri 4 : *~r 4:*L>\ *~i- j^ai dliM ^^ 4M ( ^J*-) A <<>$ 
. £ -fcj Jy# T J* ^)y^ dC^j j)y* ^J-l^LJ ^ >i5 r - 

: 61** j!^ •a:-« - Pb J^l *ib^Ly£ dV^^r j^jf 

rxYXVXOXYXfXY 
vx(vxrxo)x(YxrxY) = 
W x V = V* X \Y X V = 



* 
< jl j^ j ^Jb *jJj\ ^A!U^ y yi* • ^Jb\ j^V oL-ii o^y t **iJ5*) 

. J^Jl-liM U*cl «.ilj iiX <*4>-y 0}\-\ Jy**>\j 

'•(S*} J J»} rj^- •*•>-/ • J ^-.^' Jj£* *^..J Jj^ ry^J Af* 4*VVy j<kJj 
?hjft*$ <-*J* X T* Oj£) &** (4) u*-*— 'cri '4>*m cr ^ / 

5>l. c > db j -r T( ^ ) ^* <m ( I ) ^-j ^ ji^ r ^. ovy ^^T 

^•= oxi xr £i~* £> ^^r^( o ) tr^-» ( i ) ' C*- J ' ( v ) ^ 
£X^ £j * S^JjJfi \ ) £j < ( ^ ) cr^— . * ( ^ ) &X i ( > > oLJ 



.j-^UUrf-l o^£l •^kl ji^ : 5 <>-jt-J iil^j^ <$#*>£ *^« JKlli » ij-j'l.^] 



*->j^. J^S*-^*) <-k>^ *d ' ** 3yL3/j\ 3^ Qji\ Aj&*\ *J**cZ *j>jj t 

Saa9 . ^jA j[zj}\ li^La) *y£i** ^> dy£} r~* •x*\^\ ««A-**- <-»>\>- 
jVjl ij^x 0^-*:$" ^^-/. 'ji3 • <s^\ J&* <i^^ ^ Cib 4*-*/. wK"^-J 
• [v] (i-^»V3V vii)?\ fj^iJlr» <j<**.~f^j iilr\ <<*^*j> U1L*^LJ *£•>■£ j m j\>* 

ui^i^. • Oj- -L^o^ jJVj a»1«./ </>UL» £ <^jJ jrl J».>^ v*^/ «Jf^ 

JjJ^l (3i^ • - Ai**-{ ^ J*U* / 4>J cJiac 3^ilj C-iL>l l J^-J j; ^y (IA— ^ 

j^J, -yU c/^ vlA^JO cjI-,^9- S oS!jy^ j . jJoU j; <15 j-Clo / <5^J^ 

. ^U^Vl Ail : * y* Cr m Ji u; > h ] 

! ^JUtijbl jl- o-A~^ A>^W JyS'j nXXJ* t_>L«*s- <i-j) lij^ &<Af&J <?**J [t] 

. JJrl do dai £l^l aTj^^/ iiU^^vy 
(( ^aJl^iuai » = ^ X y 



J^<yJ» '-CfJ^i jy„ J^ jj' «ito-** <5^ ^ <: ~i* •c*-*' j^'!? <^,-djl ^JS 
S^ ^ V*' #o»\>j^ j.C jl* 3^ j$ T ja:;j4^\ tfjL~* #3^ j) I j** «l^yf 
• • <S? '/ ^■o J * <5^ ^ •^••*>\* | < t>*-'*>-4)S jtL*jJ? m Jl <3*1j^\ J^r 3^ 

<$? Jj' (3>jl • -AO-A* ^ I jVS Jlj f J^J JiJ" ^>i O^J-^- cT^. J^i-Jj^ 

[ oi |] ^J^i j jlTjJl .^U-i c jU. jVj» v^jIUa j^I JuIj\ J-*i **JUfi 

t jj>u?\ J&3* j-u^*Ji* y^\ jj\ \j jjt j j »jy <*}£\ (j^fy*** ' £**—* 

3^S Jl j-^- — » j \ • <J^) Ojtc jaOj ^ tjjm OJ^ -^ Jli*l j> t 

• c$-^J -^y^. c5J^ <lc -^ ci!^ J M c f >-** 

C-^-J [ \f\ : Ai.^] »JbA> ^[~?~ aJ-j\ ^1" J^l^A^I^M^U?- l"jlc 
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i f Y X V 


JVij_>«)jl 


jvi i:u 


jt"U 


j^^ 


4, A*-* 


iri 




JVI i*j1 


*gb fc 


oy,;l 




Y "V 






jl'U 


J>- 
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A)^i- 







CjjL^p j-x£JM JL*l-\ oOr •-fc_ ; Xo ^Sj\ *jjj\ dUjUji <^^Ut\ *jj^ < J^* 

oL.--.p- ^ *s^>j*& jjb y, ckjy, *i>.A-£ j*^— - ;< ^,(r p ^y ^.^ -/ lA -3 ^ '-^ 

4^ *** J^. «-*—J* ^ JS^ ft .X%\>. ^ ^^» & f JU- . <_£J^ ji}\ ,*J-U> jjuI^II 
Jjk\ Jl^Uj ±Jf^* »X^L* &+J& £oy>- *JX*\\a ^-•ildl J^jlS^ diljL^ISCl^^ 

J^S jA^l^il^Up- ^ cJ£}\» wjl-^- ^^ J^> jV^iJj^** 4 : A t<5LJ\ 

j^'-Alj ib-tej' ajJjlIp <**>! \ ^~\£- *jjj\ fe*X}j m f<»> •jaA-j! — . J./-* 

&>) • iS-^) J^i-^) ^>-l ijSs* 4**Lc ^/^ ^^fj 0*.~.5 *ju\^I1 ol *?- 

^ — i* •j # X*^Jif ita-Vc ^j) J^fjl^j^ J».y^ <*■*- i)jL^>- v-> r -^ J--»U- 



<Jl jl*T VTA 

iSjk^i jjJl ^ j-C*~ij y r -^ liAiLi-tj^U <J*Lj* :£4^ o^-~*-J r^ 
<*U f BjV^ ^CJ ts^ll t,J*dl j^Vj -u-Jltj o^MaUJl pt^ a5 : fySs 

4II j£*-i)l ^^i> j^-^-l ^^ jAii^-^ljl jX*u &X ^ ^*~*% <sj<if& 4*J <3^>^ 
C. 
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i A r Y V JVtjj-»jlj ^'Uj iV'j JJ/^ j v 



t r v <«t. 



• [M • j/A* 

AXA-^XAXA = UXU 
U — M- = 
oVA = 

4iVy ^i^'i^j^l £/^ dL-UoA*. 3^„ 4*01 j <i.->j— *" ^/^jj f^l? 
o^3^^ f ol~>- jV^ jJU-4»^ l^l l>i o^*Oi JL*l-< fSjl <lsJ-I J 

*ljl 4**1* ^juaiu^ J^-*l Jfjjl ,_i)U &**~f JjaJjI a** j/#ac6 jj£l j^J» 

: 0.3 • j*J 

oWM ^aIM IU^\ <3<£A> o^Jr J^-»l ^^L'j j^f^W OjJ» JjaIjI a-*^/^ J-^IS 
(Sjjr^* ^s* 9 S. * ^i^J <J^S *-""\°* uy3-*". • -?- x 5f a*~Uj! J**-*#* j ^M 

^f^jJkJij < £ J s*i!i\ &yz oM^ 7t-^ dU.a c j^i*<rl £-p 4^Vjji» jaI^i-uL» 

• t/^4^>* j**** ^*^<*L^ 



^$/a» i£ ja:^4I^\ <£j 0*jSs-~, dboJ^ jy m i ££ £\ dj\ oVjl J-*»U 

^♦* <-- - s,\ J J' j' ^ ^r^ «M N ♦ ♦ J '• Jfjj, A <— it J^ I (5 J'. ••» J«£- ^x* 

lito-te it * [ jVjj jAii-tS jlj!j\ oM^ 3j*bj\ 4^i dc**j>c- *\i ] <1>jo> # j 

H [^* jM J J&] . j>jU VIA — Vf — A* ♦ <~lWj^ £> tY ^ : cH 

: Jtu 
<_~i\ jjJLtjLL^- ^tt jf j-MV 0^£l JLa^—l ^^ J-^L 11 X NV 

• Jj'j^ \ N ♦ '♦ <~»t j/»' J^< :1 1 J** 3jj #^>. j \ N cJ-r •**? ' 
J^U jVjl ojMa^j», -S'jjJjl > \ YY < — >l A-*' ^ •j\am ^jS^ tP-u. yy 

1 : J& 

rv ♦ • < — i' j^J^^ •JdA»> 4 j ?v = N Y* + Yi* *~d jj 5 ^ ^4^1 

(•[*] [**-~**\\ y/-*] • jjM 
v: JL\ 
.^j^ ^ j^li ^ O-ijljj^J** O^J Jl*s*i-t ^.r^ J-**^ V© X Wf 
j^*> f jyjj\ ^j^ 9 aJ< *{J s~a***£ rf^\ <£j\* J i-jL-^»" j-^5 4* <p*ii* -v»J pU-jI 

Vo x \Vf 

\©. x M = 

r**xu = 

W x[Yi+\Y*]= 
U*** = 



« u>U-l J©J <*■**>• t : , C AJ| JrJlo^ [*] 



rv« 



«V 



_ 



. jj^Ij^IJ.43 <-** J^ A^i j\jxz}i*±\~> 

: 't. c,Ujl \ ♦ — \ ♦ ♦ = ^ ♦ j^\ JU^J ^s y* J^U \* x o ♦ 

©♦♦♦~\»»xo» 

0»» zz \ » X 0» 



*o< 






: j^OLlljl y* — \*# = AA* oy£)&? % J,s* J<*U AA* X Yo 
[Vo— Yo* = Yo — \» XYo] : *\Yo = ^X Yo 

■\Y0** — V X 1V0 j 

[\*XYoxr] • \o*« = Y» X Vo 

r : Jtu 

: W £>.' J. *<> T — tVt JjfJ J 1 J'. *./* J-t- A\ X YO 
:^Wi'^. ^.j>.J [^ J .J J Vt J* 1 .] t Y £ = t/» j J'. »iko.*ft A^ 

Y«f = JU YY •JkJ»-** W 

V6 = (jr'.J * ^** i 

YYYo :^-^J| 



. »_>lJ-lle J *.-li* _ yjull Jrj'wjj-i L*] 



oi ji;T 



rri 



©♦♦♦♦ = \mxom (om = YXYo* * Y©* = tY # +V* 
V* f = fxr» 



©♦v* 



< — j\ <-»^ J-teS $})\ JjJ • J ^'j* «-A >■ o>£l <J/*-* 4.JV dL$^ JAc 

Ojk-J"^ ^oac ^1 ^» vJ^-^J *il^ y^ ^/-J. c^-^ ^ ^h^J^ 

. ja,J LaSl iiit\ *jj- c$jCj>- «-j^ J*»U j\>Jy. i)>-^J 






JVI#U : 


: *L J o^U 


*L*jjI : 


iru J «w j\ 


« iM^ ^^ ; 


(j' ^c-cS ty 


• 


Cf^c J <*» jt 


*L*)jl : 


: w*- J <^fU 


CJ.r^ 


: <~i- j <»j j\ 






^^ * jLXL Ojt Oj^ iU jy <U^ jf m oj^ i*iU Jjl c/>*f -^ ' ^ j& 
^->- c^^< ^ #/ .^:^ J^*\ iftjA uU # a:!^ j r ^ jA^ju* J(~>- •*&£ 



VTT 




«t 










= An x r« 




Y*» 


= AX 


vo 




\r 


= tx 


^ 



J t* iiyjt 



r* 






= \» x t\Y 
= *\ x o 

LT oyj'jl i^i>- Jj+Jf, J^ 3x •■a^i'. »J0** jaj^J I jioU jyc jV^l 
JLa^iJ «jf^J^U YY* £< YV* ^ • <S^} j& oM* **_•** £l}\ ^> r * 



• ^^j^-jS^oaJC- ( f > • • + t ) •^Afij' ^.a jV^l y U jij £>\* j^ jT 

ru+\-X f x[( f V+7)+u]=(^M+r)( ( \M+ u ) 
Jta»^ ^* o-^ &j t **~\ j-u-A^y «u^L jLJ ek&ik.^ •j»jufe ^jb^ «tfj^l 

©Y X fo + \ ♦ ♦ x y x [ Y©Y + f o ] = Y<>Y x Yfo 
OY X fo + \ ♦ ♦ x Y X Y AY = 
©<\YY* = \AY* + ©Vt" = 



<Jl jtfT TTY 



Lj c^jL.* #j^-u- ^^ iiil^i* "#*xw / Ji 4*,^-^. £J*** j***jy m o^J^i ^ 

j\^d" <jj<d I Jl* c^-c^i^ _jVjl J^~*- v^lc^if jL'jlyj ^yjly ** ^J^i* 
mJ'.J, <£&~\ ita-u. &v* l-f t • cS-^J -rV*^ J** 5 *- ^^ J^Uj w*^J> aM jjl 
i A X iV^yCij\ . iS*) jd* #j!Ac <t^ ^3^\ o^ J-»U *Jj4*>J *-> r ^ 

Jj\ -k^ tY** = YY* x N* « t^=ooxt«oo = iA + V 
bl* > ol oi = A X V 
^^ J-U tro"\ (j* 

L*& ik-A^^y ui* oyjM i^j-u.» j^o^ &&yf; iij4»>j ^ j/^j^ 

^ tf^rrl <J I <s ro/ ^ ^ J-^J JLa>sL*\ iS.r* J-^U Al x Yo <:-»! 

: [Y] tf-*t» ^y^ 



: j^ j^u JJkj^ o J C4iCjjL./*'<ii 
( f \*+^)f V + f \*x -> + ?^ = (f\*+?)(f\* + ^) 

\* X [(f \*+ 7 ) + ^]r + ^ -= 
r^+ \* x f x[< f V +*) + *•*] = 



<^jac il^Jj» jy£\ OjJ> i±Xt>*j&* *Uc\ jYjt *Xij* cUl — o^ jU\ Ut* 
£}U <±U ^vV **&:<«/* jjjbA* ^ r ^ J-Uj jyj)j\ *-^ 4^-r. tf^i* 

• • • " • • 

<5? s m lj*t . ^^ j4»>j &*>- jjd \ j^* j y ^./^ j— *u ^ f jyyy x^ 

O M* #j^ jl'jljl &*>- •■*>* ^/-* J**^-.£J • j^k^J V/*^ *H-W ^^' ib-A* 

: etil . [t] cj JiJ jdi 

: iS*\J I <>-3j; oLU" j>Ul U*> O^tJLt^i-l «i t/ J» J^U \ax\o 

. , jj\ &y& tr* = trx\» f Yr = \A + o 
M v> J^ U w ^yf 

• J-J^S ^j; <tf&l JJUaJo? libilk» 

• JjVl J--i . v U*l>j ^ - ^M 0;Jlj/ [r] 
\»X^ + r\»+u\^ + 7u = (N*+r)(\* +w) 






XY« 



JU«L^\ fij\ _ aIj-U. j^ £»* gus* j t j\>Jj\ *&\ U—J i \1XIm\^\ oL~>- 

• j-aTA^ j^jIjap jl'j!^ «Jf^ 

UI* i J^J J^ j r i J^U.<JiJ ^^ 4*/y. t£j>->^ [ 'lyzf&kfy ] 0V5 Jl 4J 

A aM V >&• #-Jly* ol >- Jlt-C* C£j\ . [\] >JaK*^- J*y^ •>•** <£iU 

: i* jU*/jjri J/ tfl,/r' l>i JT <>-jj by£\ J^x Ks.r* &*^ 
Jjl J^ic ©♦ = \* X o i o = t — A i V = V— N» 

iCJfry^ i= Yxr ( y = a— \* i r = v — n* 






t 


t 


r 


N 


\: 


A 


■v i 


r 


\o 


\«r 


\ 


n 


r 


r» 


\-v 


\Y A 


i 


re 1 


r* 


\e 


\* 






.^^Ud^<^ c ^^jld:-.<A*i^ iJfcjLtllcj ^jJ^t . JJIirJlJ^ [\] 



: ^jJ^j j+a>z.l> 4^ &>)y. jUA-2>-l viJU\y* yL^- Jali 

J/iJ ita^C- J^t ^*i ^-a) •JvA'j» •jT}-* J-xJx) T jji-ai *J0, ^-te/ # L"V 

v^i^^ar jij» 3 **- < •jJ^Lj «j^l^ J***l~* 3 *j-*ry viUttjl :^lti' 

il)»A9m*j& .aUfcl u^apjj *}}•* J 5jik>-' C 9^^ , ^-'j ->^i^ ' v-**^ ihlj^l i^i)^ 

<^ ** m J(±J*\ ^->- <i'^>-' ^>i *£ ^j dJLtl^ 15* j . ^^J6j Jtj^ ^ 
[A6a^] JU a»* «JirL^- jU»^ J'^* ^L->- ^> # JU- .^Jb\ jljJL»Jbl ^'iJjj 



AJI j\!\ t> A 

. «j:^ ^yjM JL«*£-1 c$-^ £J^ <3J> 3x <J\ J*i ^yf jV^ ^yi~ 
ijfyzf o*£ fX ^^ &>- S*-$£ y* • tf-*»J j^i-*J ^ ^-^ J^ 1 *- <P^ 

^y^X <£•>•** <^^3^ jV^t ^^ J-»U Afl^I&j** j\jj3AP j\>J}\ iii>- C^ 

4\>l 3j+Jy m j? m OVjt &J* J-^U 43^ £»J ^ J f* £,->' *fy) • -w/*' 

* c£-*>J J^i-^J O^ CoA* <£Jb jljljt Jaa>- 

jUU jjJ^ac J^U Jj-fj ^J £\A jjs^ac £ v Jrio* vao dUl5 

. ^l j^l» o^ <~> J 1 *: <$3^ 3^ jV5 Jb £^1» j^3^ 

&*J y^y. ci^ cS^^ ^*^ ^-^ *" A "^ (S^^-^ ^^^ /i — • <-**^^ <-i*t-i> 

: ^j») J\ <>-)j t <~>l J>^ 0^-^ ^^ ^^ (i:*'*** *^ J,Ac /. • ^-^' »^j a 
$,- oV^I J*^ J3y oj.> j^\ Ji^^ tit-^ft ^ jL* m 3^ oj^ ^ 
ojj jV^\ J«^ Uja^ ^ ^r-J <3-#X ^^' <i^ ^H J ^cr^ # -o-* '^ 
[^ ^X J^-i ^J J L5 U ^ «^J^ Jj4i>^ \bT/ ^^} jyjy j/ j^. ^->^ 

• is-k) jyjj\ jl»«i-i c?^-^ 3y. jyi» 

Jj-b>t ^1» ^»jl y 4 l^i jU^ #A^j jyjy^l S^kZ^^ Jj^'^l; ja:^^^ 



Y N V 4«^ 



jpjc <£"**%[} j^*f*} r^f^ \j^\ ■ 5J ^ k}j. oVy ^J^ <^ — . %f. 

Ji U** ->£ £i) — WO 

ib4> jlj o^cr^Vjl JpjJttJ^jl o^j^ii/il J^ jVy<^yf ib+>/£* ^T 
^iV -ci^ j>"jki J*^ <J>* **3/y JlJ^-d^J &*+- jy.J^ o^y j^u 

•JJjt jiy ->W .aypo_* ^jl jVli Jlj jyy^l £>U <iy 4j4»Jkl ^ #3^^ 
0>^= ♦j^!(^ p ' «£>**■ ->l^ jVjl &££ *M *-JU j> . tjJ^\ jk^i) ILi>- O 

: jVj\ *->yu <f yjt j^^ _ C^f b^fj, *ff*?rs - $j m f m o^~y:$ 



oi jirT t \ -\ 



O^^ ^jJU: a^dl\y *JJ}\ (Si-^J.^— ' •-^^. t£-^4^ ^L*>- K*^ ** jlc> 
£j\jJLc ijic t Jjjb-U. jVjl J-U #3^t J.^ ^Ul >yU- ♦ J-O^aJ» * t)j£t 

^) ^yy.y j^tJ m 3 <yl» t\tX^ viU iiL** ****j % j s*J&\ **J&\ <*jA\ '^J^v* **y^~* 

by^3 <-*- *^}\ J*^ ij^^ WO J^Ca^J #jli\ ^1 ^liji U^^ >U* 

jllljl qM--»I ^bi &jj<*j g-^j «3Vj! (j--^ <^JJJ^ JL^i-» dl'^ai* fbjl ^.^^J^. 
* j-J^ -u y~*y) ji.yjt^UlL,. djLi^^L^ tjjjl «^J^ v-»kij» # ^**^; ^-^^Vi^ ^ 



^(p 






(j\jl}\ <*->^~ 5 



j\k~- vi J jUdi ^ Ji <*> ^ n |JLaj 

jL+>.\ j* lj>fi ISI ^1>JIj \\iXi\ 

4*3i j'^* w»L^- . J-UU jf <>-*• <^-^*-t <wL>>- <olc Jl/1 UlO f &jJkjr\ 

^jLo f j^aJI ^L-**^ » £c£-*»J OjLc jJbL.>- 4»& (5^»J C-*f^^ cU-l" ^5 I 

<>ojic oLw 3 OV^fj^ j-oli5 J U*: — -I viLUy* ol~>- *j $•* j^x^ 
ol^.?- <**)U1 ^u-l^ •j^IjiIB j**z>ti* *-A^j ti>- J>' O^Vx -/ ^ l^.-P I 
&*£jj**j t . j^jl^Ljj^ (^^jJ^J z+*3f* <L*}*i~ <yUljj£\ iby -i* 
(k-J>/ iS^j&jfa ^>i ^~*- ^y^. *s)*fy* \** 3 •*£?** jfm 
JcS Jj-d^j^jl ^jX cJISCJU dLi~jf^~U 4*01 .jijAtjp^j*-} J*}**\ 

• [N] ^. t5 " 
**fllT jju*^ [Hochheim] dVs>* .^J^^Uk- naa- - \ava Jkf? % [\] 

obt 4*J CiUT JIL«*- 6Vjl Jb •jUcIO^JUjt ^jy ^a [ N • \ o . N • N • ] yJby» 
<Z'^ JsJZ jjTL- L:5I ^IjjI o^JUjua j^£| £^».j *V'^. £^ ; * ^"^ ^ Jb "-£ * J-^-^J 
^JLLA^L^ i<&~* .jOiJU UsI^lsLSf^/ (i^ij* tiljJlU^ «SjJULc* tjJliJU^J^ e^U-' 



o $ y.3 * jj*\ &*> &*)*; &+-* i 3 J-* 5 4>) J^if *** [ ^ jj tr» ] 

^yfl l 3 &**$*)*} Jt? JA * •*(£*** \ ♦ ^ $Jf. *"*) JfJj^ wi**-^l #^(5J^c- 

*\ ? jVS Ji < — \ jj^ j»> - ^^p $ jjjj-u- \* ^ ^^\ . jy^^» t$jL~ * 

t if oV^ J*-** j)j» *-j\ jjl^J oi^" c£->-** *\ £ ui/k- . jj!j\ JjU* <£.* ^j\ 
OoJi£ t ^ jVjl ^^^ dl'^ J>^ ■*•** J-^-^>-4bl ( j^ *^3+? Jj ^ <£•>•** 

[N] . X f 3V Jlj\ cfjL.* 

Ji> J?* J* f. $f\ • J^jU*,! oM fr .jJ^Lji JJ> <<*> £jt^. tf J^W 

^j\ ^C^ jUj\ jU •^j/0^4 «J.Kf P?-^ ") ■ -^^^ c5-*/ Ai ^^ j^<^l--> 

^ tf J^J ^JJt J^IL-J *^J?J a^^\ <1^-^ • Ji:i> ' iSJ,v*£J*f m <*?£<» J* 






Cfir^* ^^fJJjif (r)^-' <J^)£ jVjJjbl <>•> ^ i^^jjj JylJ** 

^-U Li^-^f •^•jjTm wi5 j^£' r^-^i' ^.^^t' «3^** 4»^~* <y * <J>^' j'. 
[\] . jjuijj J*^,*ii* jf-^ %\juj iii^fi j j^ocl j-^jtk.^ i]\ dtru* 

[N] • J^J» 1 Jti J^ gi* ^>. .^.Ci 

tfnc* y o jVjl ^^ J-»U <~jI jy'^y ^/-^ aM o o •j^j.ac. o > # Ojyk* 

[</*.•*] J/-^ J-*'** <*: — * c5^ : ^vi\»JiU* ^^ ^jat \\ jli : >. 4l-j1 jyjjj^ 
oV5jl <f j)^\ ^> Y OjJjap \\ *jkj> . jj£" f 3V Jlj» (i^ <^^ r 4.1 
Jl» jljt J^-^i-»4 <^5 1 <j{\S J^r ^X ^^ J 1 ^^^' <>.•'* ^^f «i.^^^ ^ 



. A t /A ; \ 

A = — + — X — +A 
W *. \ t I 



j-^:ijjjj!^» 



'e x A v . 

O = — *; = o/k* 



jyj)\ JL*5*L-t 



. jjJI— ts j ^-^ c oUXJL JijM > oTUai^^ Ji^t ^J^ ^UU — * 4JL* 

jl'j^ «-A** ^>*f <l*iUj . ^JU-Ujl Cdl fcj'C<jJjf *Jlp* i^Li- jl'jl^t 
^^ %'lji^ cill^^l > ^iiM Jy£ •^Jjllki- <^JC-l J^" [ jL^J>* ] J^ 



»&6*4£<=>3-< 









r = r — i — \t 



U = -=cT 

r 



uju^p-Vj* 



• [>] J/J** 

4j JUS? £"jl£- ^V *£o* . &x\ Jjx\ J>- 4T^^m»4 Jt>*Jl isj\>y 

Jy^ \ iS yT WL JA ~0 JtlT C^JJO SjllAt ^U > -0^ • (S*) •*jj> 
t i ^ X 1 yjlklU^' X J*)jk* 

J^U^j jyjM fi c/jj <i~u:5^j.>.>^ 5^1-* • ^J- uf^^ vH)a5" 



•JjrOAuL^ «V^t^l^aulJ - ^i;i v Ul - rulr: O* 1 "cr^^-V M] 



j^b j!»u^ fj^* •*-** •^^■^ Jt}_.- cp^^ • j$3if \y) <~J &>} i)£\ 

(N) J = © + cr f 

<S? ui-r.t-. j J>J &i) dj£) J^~* OVjt j^ 4L.-<bU* VjI U-^-t ^3> 

: ^-AbU* ^iJL . jjytj ^j) c-<*JL dililai- 

(v) J = cr r 

(^ "j = . * f 

: ja'jU-1:* (r) 4J (Y) £iJljj «j/Aj». 

J 
oj\ji* J.< «^j^* » a-a}U y^A*- <mj\jj» w» *:_^l . jy'Jj\ r\j>£j\ 

— = «^y.^* 



K f * 



Jl>* >-A 



<u3-\j 



= 



r 

— x 
o \ i 



-\ + 

i 






j» i j* »*\j?. Sts-)») J j*) +b\ j' **-3j, V/** ihr^ **<■&. **^J '->fJy. 




[\]?J^J5 *\ Wk«^ j-jl'j-aj tiA^jjj ^-«1 0^-i-^^-"-^ S-*^* — V 

r = r — a — \Y 

: .j.jIU^ . {.U»l J, J \\ j_>U*a jjift UT 

r —r 

1 = 1 — St — U 

• * ** ->//»* j.J-> J& S\ <t3j. »•*>- .* • -^y/4 




s*\ 



st 



V 1 * O* * : i^ 6 ^* 'f)^ m 



<4 jtfT t * A 



^S^ *yj*\ S^s"!* ••*&* s**^ ja£~*/<^ <*%»\q~*\& i^s^t 




: ^^J* viA*'4'~* *4lU^ . Ljb\ ^^J i Vjl JjJUaa ^ac 
W = o-jX(r+A) + Y+A 

t \ +r 

. X f 3V jljt 



: 4;~* ^ jVjl c^-* o-* : ~ « v^tt £y3 » to*/ [>] 



cr = o — IT""'" < - r ) H *r — ■ h u- 



• i 



"Y «'V J l? «~»l 



7 + T sJ 

7— = U' 






9 >»a<5 ^IU jV^I 
U = \ + 1 + * 

W = \ + t+1 
Y YY <\ —r\ \ x \ — 1 X "\ 

i o — = 



00 \ — «\ 



r Y 

> ♦ = \ + r h © — 

o o 



.jM 



. jxj\*c j^dlh ^L.» «j^ J*»U. jLot jlT -U^A^t Jj j^I 
Jl* J^a^ «M J^t i^^A^ <~j\ j-c^ viL^i* tsjCz i oAj gj^ JjKLi. o,Uj 

—r = ; = u* 



: oiejy ^\J*-**yy M *-C$.>- J^* 3 






(V) 7— =0- 



<-> 7 + 7 o 

(A) — 

r + r 



: J<^\ >*L Jjl-l wjLkfcj 



• J-*0^ ti-^V, l5"^' £§j<"\ d\»Jj\ <-**J 

o_^l ^ll^l vV 3 " ^*^*^ : » J^X aVJ J^-l^. *^0j4f • i- r.'-*' "*-*^. «3^^ 
«iLT^ L>^j ^;.C| mhjSS ^c . j^JbVj (-3V ^5-k'jlji •-**£- j; ^J^J C^" 1 ^X 



< -J^l <*6j[/ jVjlj» *)f <*~\*y «iA.*^-* 4^^^ <^J J*J> *•*£ J m jjV J C Jj\ 



^Ul. 4»J Jy£ jUl. dtjj»** ^ d;UU' ('l») l» — (c-») l J«i eUy? jIjJR. ^f 

o = ( L/ )L 

(X) ♦=o + Lrf 

(0 7 + = © + o f 

<-4m)| JSj ii^-A^ dJMaU* ©\£ . 1<AI LL»i jt.J 1» j JZs <J>$f «j- <»^y # • Jjfjf, 
(o) 'V + = £> + 1» f 

: a^J jjjjl dU^jJ ^JL ^jL-a-U. (d) *s*fjj (i) «jO» j^::»^^ (r) 

^± = (^ — cr)f 

r + ^ — ^r 

r ± ^ — u" 

(i) — — — = o* 



<Jl* jl* I T • i 



jjoU ,i>Uo->j oj^-U» cjj)«» «jaoac JH~* ^y,/* (J^y^J. o^y\ <>-j* 



: t^flik <^j| j^Iji *fl>4)LjiJ <*•/ ©>>- jU 
<\) ^ = (o-)l- 

oVjl y^iw jjT'Ji. ^-ic 4_^| jj,J J»iy *4jLm ^a* cj y jT\ . LjbJ JjJ ^*J<*a 
^-•^til («->) l J^T^" 6 y\ J*\y *m1jI*. .iJU^ ^Jfl J*** • jjj\ OjL* OJj^f 

• jJb! ^aU^jas r + jui"^ Jj^lljl ^L** C-a-U >^ 

«^lCIj» A**^.nia5j ojlj^^^.jj^r^'^-lfj cS-^r dM^L» <~ihjj\ *£*■•**»} J^> 

*-> — u" (^)l — ( L r)l 

^ — O - (^)*> — (lT) 1 

«w> — ^ (cj) L — v 



T 7- 



(o)l-(-)l 



= U' 






Y • V JV wjIi 



3^it j^l jVjt f-ysf 3j+Jj\ a^ jas. o<p jVj* «.oli* ^U- <)oac ju oy 






. ijjV 






J^vf : ny : : r : V 

- \ V"\ 

<L*j A < Ocl- o U y i Ij = — zz J ^4^ 

I •' y V • 

• S}$ jr& <*?* °* ^^ ^ ^ ->y/*. 

: j-C^Jj\ f j^-* <i~Uj\ J* <iH coa& <y^C it-oJ^ ojj ja-J <*-U jo j 



— : J^ : : — : \ 

r* t 



i ^oTjdl ^p-A*-Ui* <ni^l 



\o" 'i : f* "" **" 



. j^c^ j3*-fcj^ »/j^i •*-*«* «3-v»"j* mJjjLL j ji«a:Ll^ Y • 



V • N JV v l 

«^irj-Sj A^'^T^t^S J<~%\{Sj*- %\ZU *xi)j a j^, ^jYjl ^u^tr^l 
: i^a* ^t'f f y j^-*^a!^I c$jL* O-J oli jap ^^ Jj^l J^jl 






A 



W 



U L.* ^ijJjJ *L» vitLcL ^j; 



,, 





*i*L iYo — = c/ u- : VY* : : Nr : YY 

c^Lyu — = cr u* : Vf : : ^ : YY 

Y \ dW^/ 0j4>v* jft* %rt?J. ^'-k*} tky* \&P **£*. -JfJy. 
J£ \(Sj j±* ^-i Y \ ^^^ / O^ik^ ^ Yi, !jL : ^l j^<Ui' Ji-oJ 

• [\] ? <£-*>! £^ CpU jUj tj{*Jy* ^X^ f t \£ <-jj jJb>L* Oj vilL3 

«r-iit . [y] j^ ^j ib^ £j^>- , yfc f 3V dlUJ ^j» i VA-~~ y .jjU3 
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C-aj » ^ « a^!| ^Sjl» ajlj yl «j-lj ;J? 1" » *jjj\ jl^\ ^»^1 ja-^5j\j 

£-L^\ j<:.xJ ji ^-U3l^ a!Ia* aj^/ 4*^—-' « ^^" <^b^ A v^' JJk ' 1 " ^^j 

^AI^I yl*«3- 4»Jjl^l c-jL**,^ <.^*<*JJ C»Ll-Jij\ <>-o^13 3'^r ^rb o J<kL' ^ [\] 



<Jl jl'T 



^a 



•c£^J crW <5L^" V^ - •^j'jljl ii^ •jOjt d J *J.J-J* J *i)y£) »&\ 
«JjH cA* fcij'l c^^c- < ui^l ^U\ j-^5 [^^^/] ^ *Jf viiw ^ c-ilt cJl 

J& ^jj\ -U\ Zylz j Jjy m JJf m CA— • J|*ft i y^\ jr'jt Ol^-C .>_•*£ < j^r 

• eS-^j^-Sjj^ ^jy <0^*' d^-J ^V. 0^ J**?. 0}\ <Jj\ Cj\jJ^ *jic-j jC- 

• JbjB^ jj&- >C)l !(>J0\ c£jU.c1 <£jkU«J Jj-*t jrJtill^ iljlij^P <^>\i- 

• [^] <£■*' >V* 3 '" ^-*^ *-*" **-*^ ' •*-*" ^-^ *M °J^. 

Jj^M-^ JJC-O^ ily>-^iJ\ ita-ACj\ *<>dj£)^y. ^-^^Jp^tS^-^/ 



j* wJtifi ja,' ^t; iL* uL> £)*& % ^-IrJ^ &**j* *)^** \£j) \$j\ ^***j u-U-jl 

iSj^y^ c i/^ *J* «o*~j1 J^J (j^ly^ «j-u^-l^j 0^:*^-? -?>•> ^ • •Ui^ il^S* [\] 
4iLiJ-|J . j-OLrl a-j-^ ^-1--*« il^yc i^^ ^-U O^^ ^^/, •AilJL.ii «jj^i-ljl 

j^\y\ \f~\ j-*c L ?*\ ^ otajJL.*Ll {jc SjLJ! ^c^^il .^w V'j ^^ac ^-*J <^"^ J» {j* 

*^»^> if s$j6\s ^n ^!i iiji^ ^A* ^t c -> h *$*) -^^J d,i ^ ^' ac ' o/^ <IiaK 



\ v J l' ^L 



^.^.J (3^"^t>» J-*-' i ^ sj-^J jl-.ii"l ^i}*^ lM*L>- •x-"Li { j*\j>- «iXlw5^ j J 
ci^-J cr*^- -^ / j\* *•?? ^ ^ ^U ^^3jI^ ^ a ^^ J*£V«jjj 






Jj\^\d^j, iW-te* #j<^^^ ^r jVjt ^31» »a^" ^l' t <£jU)l<~A~->- * 

Juljl jj^ cf/^>- 4j Jf & J j' ^--1 iil^-oB^ Ja2f J ^JC-1 .iU^l (/^Y 
<Jl^jXijjy <Jj\~t\ i jUa) J**l <^> JJUCJii «^jl»^ <a*iHJ . ja<ll.U J^ 

I J>fl •jIM <pU*1 

•ih 4u 
. [t] jJLiT^jij jl*:j aJT^i j^ijf 

* jj^* oVjl J**:^ o>-£ 1 *^l»^ <JrJ*M d\-<~&> • • • 3J * 3/jI * <y^ [* ] 



J^ : >-L *_>lj sJ*3j** ^-A** — * f l' [\] [Lucas du Burgo] ^j^.- j^- 15 j' i 
0-*~ijl ii-U <J^5"~^lj> litLOjI^ << oUJlr iiA; [ Paccioli ] 



UJ-'j u/O^JiJ* i^-^i 1 «j-L-SI o^i^ urY^ o/j*, «aji . 3j^;f &*J jTi •atjj» 

QA} % c*£-£Aj m j£ v iFiluis Bonacci ]jV^l A: J*ji ^l: : ^l»V. ^J-b' ^-J»^ 
. ja-i^ o^ 4o [ Pibonacci ] ©jcjU j>UI .jj^I jljl J/j ^^Vs 

^JLilj .jj^L. ^ j^A ^j-j;^" vl*Liljj •A»V^r i 0^;f fc «il-*»*J * 3^ * ^*JJ jlO *3>^j;j 

[Summa de Arithmetica, oI^*U^.jCj^ju-.<:.-^ mi ^^JI^jITT d n hU^. 
j^j v l — ^ ^j^j ^V . j-^v* O-u-5 £\ <~JL~l tf'jju&f geometria etc.l 

iji*) -J* Jjlill «^j! &j*j\j ^\j t ditfy *f L*lj £.jlT J^'T .jjulH UI O^jjl 
aV l ^• p ctjl ♦-^♦*J vjL^- «j-ju— ^y^> cr^^ j\zX\ »^13 *^» •^^•*'JOJj5 «JLa*m>- ^-UljI 

f^i» j-j [Cosa] *£ iJbij [Res] ^VJ^^ u : u ^Ji iv ^ ^J r *J^^ ^•- s ^ 

. jj^AJ^f &\ Z t j Ce oj^j cr'JiJ j*t" [Zensus] lj [Census] 

. jxC^ ^irt jj^ j**c £jj J [^ »-a;-oJ» Jtjjt 



^ i^A^lluUj ^1:5% ^jjl^i jjA UU JUI4H dy .JLU5 jVj^ljl 
[Leonard de Pise] j-^l'/J ^»>J jI 4^V [Fibonacci] cT^-» J^^ [\] 



[Regul] dtujjiif^i jajb^ L N v £ <i^ - \ 4>. uUl; £>" - J^y - o*3jj ] 
-/ ^-> -r^*VJa-l JT^Jj^j <^y ***:0 <ul'[ Ezich Jafarie, el-Haresmi ] j£j 

.jjulJLI Ja>' 4iW*V oJ«/Uj <*s-}zSj t ./b '*^- ffco-l dl#J> 0^ ^l*J <J«1^-J 

l$3^. $€ *** m J % J m *&>\}\ d*+> J* &Xj£ j-A^iJjl j>X tfjVj» iSj* . JA.-1>1 ^y 
JLuiA dlLl j*j\!jb <rjf v*^* 4s -~i* • ^J cr ljb J ->>^ <C^ ■■Or* [ Bougie ] 
4 jua fbjl oVjl JjU-l» *xx* JL^ j^ < rr t ' -*->->^il • j-a-JUJjT"»jCJL : * ^#^ «^'j^ 

4*^"V "ui* j— 1 idbie^eljL-jjiy. *j<2fij\>' [Algebra et Almuchabala] •ju^jIT 
c v Li-! v l^T> [ Liber Abaci ] •^V Jb-"V oVjl JMi-i «Tj^uW ^ j.tf jj». ./ 
•Jli^ ^•Jj' Jj>-*^ Jj^^ <J$*nf •JJ^jj* Jilj» . jj.lijr_j» yLij jV^ o^ r i «J : *V 
*^"L-^l»j j^f y^-O • j-^l ^L^J Jii-Jji C?*^ c ^: 5 - r " *J->-"^ Jj^^J^ \»J J^^J 

Jt.^1 ^lijt J«3 4>M OljL^.1 ilji^ C-CU-/ |llo Ijjjl JmJI 4^J^ . JJU4- di 

Ji^ttjt uJ^j^a^'Lt^JLt'juLj jaJ <JU3 Jjl dLbjl j» # jajTl'U vil r !\U^ o-v^^jV o-aJ 
•OLf^a- ^-^ljl j^f c*bl <:- J^y. • A *X-C • JCi .' s ^. tj*j^j$ hST;^>. , ^•oiJU.^rT 

^ iSJ^i* l^\jS~ C J^fl ^—Ut fjj£ iJ^JU ^ «aIjj La^ JJbl^L»^ vilj^ j^V > 

I»jU* {£La oa»'_y # «^lijjl ^^J J^^l ^ o-^i-Jj' c/"*^ ^^^- J^^ •aULlj U:>*- 
^^ X 4 3-^J^ • J^) ^Jh /Aj ^ 5 ^t-*^* • i ^ X j'^^ ^5-^^j^ J**"->*j 



oi jl*T * i 



^L^- <^y^ • ja^jI> U^^jIiSO 4** k « 4>^*Uj >Mw-»L.?-i5 r ^i^lr^ > ^b 

ls^**. <j~^- -^ *t£ A ** «-A—»- <oJ*^j( oaii-^iH i^Iij «ilc jdl c>\ L"lj 
ai^^jj # jdU c ^jii^JULJ^ JL.*:,-! <*i5j aJUj» v^alv^ 4*0' j ol>"' 

^l >• olo tiLoj\yJ-i 13" y O, *& fj^ iil'AlLoj». **< [\ • •**£ Jj\ *JA-af 

£ «J^l^jl viJL-*"** <JLU- jJTXa *«\)Lj ^-*^>- . ;^>-Jh 0-^J^ iil--J i -A-4'\ 

jjc<,/L yy* OVy cjJ/ ^; A" lilfJIU^ »jJU^ T^UJ cU>ljU3k u>fj 

fij\ ] « Algoritmi de nomero indorum * ^/^ &j*^Jj\ c/J*^ C*a*-J 
[P. Baldassar Boncompagni ] u?*Uyjy t -jUUl^S^4J\yc [jI-^-^-Ca 

[ Adhelard de Bath ] cA - j.> - jV*->f j-^^lj tf->>V f** \J^\S JJ^ 

• [N] >V^ 0^)\ ^)j** ^ 



\ N T • • - /*^* j-aSj^^I^ o*_*Jty Ci-^j; «.^l Jjl <J\U^ . j-* :: *b j^l y O l»" j' J 1 

./.Lr «M O — . iiU oX jr ^ [ Cordoue ] <J»^$ o^ijjl JjA.f «oUi^i j^j^ <^jl»" 
•jjcJjj ^j VkJl'j» j Utl l^j* ^(j^J Jr" 9 ^ *A~kj *iA-*lj i3*< : *^-l o^-j^ 
vi^L — i^^l •■><^1 dlllrj w»j^ o-^^J 4» b j> * : - J-*», ^-ll • j-juJPjaS -oJjtl'T 

jVjl ^a>*:,» •J*^- JbUj Jjl * /y«.al • j^-^i-J O^^t Aj»^KjI £*>}-r *J^ 0-*5^>l 

«TjA^ji, yi oj^j* <JiU^ -iji-lj *jJu~k£j t 4J>'*^\<? &*) JU-31 o'U JU^^ c/^ 

*k*s t jXJ^m\j ^-jL Jjy/. -0L.U [ Campanus ] crj'V 5 •• 1 ^ 1AT ojJj! 4 -*« <**•' 
jjj ^-<i- \ ©rr ^J^l-J^^ ^j^-:° ^M'J^ii ^^ «i^J^ z 1 -:^ »-*CjJj yly 4 z ->-j*l 
•z*j**> Ji*Jf t «aLIj-I jV«aT •.jj; .jaJIjI^tUI ^>fj"j» t o •^•jIaA^i ^£0 ^Uo»J *J# 



j UJI xviy J^/ •JjL^, •^-'jl ^hj^ r^d^J. ^ x ^ iSJ^^J. 'iJ^.iS 
(S j**\o- *i J d j**\ ^iyj^J) $&Z>\j U- cj <***^ vl^i 1^3* «^^jl-^v j^-t 
<JoU?-Jl/l ^^jj^a^L' dAl!L*^\jJ^J di». J jT 3y*s\j t 4>J. •j*j£jr}Jff 
jl»^ Ulj . jX r O» <^>-V^ »L>jL.- fr j-xxlrl \^>.\ \Zjy O-tely ^^j uL> 

# M~)t # AC**4^juJf\.i<s>c-£ ? oj^ «y^-?^ J^- 5 **/~ tifl^^. ^L^J V 5, 

Jjl-O oJkJ^t IjLfcl J)JkI .a>^£ o [\] \0*\ »JJj\ <J[*Jj\ d^-?. •^)\\j\> 

. jaKj jl*j jjJ^\ t£jHl^ 
^y.131 ^js* 4 * j\* \^^3 c->U>- #xl.~1^\ <Sj~ac- 4^-£»J ^j^ »— i-Uly* A 

J^^l vilJLojy <^ >( ^p <s>*~i j^ £s>\ j^<^l >■ Jl/'i Jb * « <j^J ul^ » 

A_J^d £Pf~jy 4K"1* <i*i>-'(J . jJbl *->L^ J^ao- jjiJ *JL? 1 j\ ^a^ <j**>-^ 
j\s *>j££Lp> ,^>L»>- a^UaIa flij' £ j^J^lycl^J^JUa) C*^" ciJU^^ ^i^JJL^J 

^L^Jotf » ial^3j*j^'cry O:-^ [r] <iU : *^\ ylr^jYy ^131 Jj» * 






of 



[n] i^/cr^ ^ *V. l ~^ 

^jjty-l <5"->* ^ a "^ *»'-*?* £l — J J' *•/■* cJLlwj yL;*- ^M^ \£H* ^L.>- 
J?L* — cyV^4^l jHj*".-l .^jTUj Ji/ JjJL — «>?IU-IcjL>- — ^j^S^J^j 

[Arithinetique 1^3 s-A~p-i jVjt J*»*~* #-cJLi a>"*u^ JU 4M 0>0. 
<*_j ^Ij ^,i*> «1^£ojwJ «J^U ^iy J^-»\ t^J^i^ ***r? ^ de position] 



^ x ) &jj ^ l Algorithme] «<>j^T>lj [ Algorismus ] c^^jylT* 
•^jo/ jjd& [ Alkhorismi ] oVji jyju* #^*L. jL/V *iUifJ «^3j^*» >:* r .y. 



Jjl a 







I JL^-1 ^!^1 ^U.^1 ^5y 4>J Jj^->- ^^ o-'yW J^:^ J*» •■*/, 



u^ 



^ 



J «UJb 



f5j' <5^^ JL»lJ *£X<ij\jj* d»j\S J»)j>- £tJk>) JLwi-l dtajU* — \ 

. JJJ&\ JU^'l *^p J^bj'j g^jl J>-^ <*/^ Vjl JJ*C* jf \/ ^A 4>X» 

J>)j>- <fBjl tf j£A»J JLiJj f ^Jlj <^&Jo V.c^ f^ AJ^\3Jj\ — Y 

liMjU M tf jltjJ>Oy iJji;^ ^o #^1» Ji-fcjbl J^t J «ii-^ (Sj^ •jcJU JU"Y 
. ^4».-^ «Ji^-*"' <J^j' <sf ^"bW o\>Jy t \{~* \a>j\J> J»)j>- \c^3 
[ »XJ r AP cH)ul <iX'l~Ac ^>L^ ] •x-*L3 c£-V^- j^^J» j^-^i s£X*jyJj> *\$j\ 
_^o j^Ij <P»f m ^3j>- #3^\ Jjl ju-J iiiljUl jl jljl JL»L*I •jJ^*\ <j*yll 

iJj^»- <Sj&&\ JU*l-\ iJjLjjJI ^f^JU- .^JllOjLp J.5<-^-a£ iliVjUl 3lt / 

tf jtLI-^^ jlyr- <jf\jl jr^l v*j-> ^v^-'i' <£>y^ s** cs^J 5 ^ V^ 

*3jKj>t JL.*!-,! c5*^' c/yM •^M*> y*^^ l^" ^ ^jJwu» C-llj\ ^lx!^ # JiU* # L> 
• j^JLiil ry<^J ^ <j r^ij' O Jlitj *];<JL< J^lr ^ k^y^Z- ^jUl 



J^3l> j-^i^ <*JT j m <k-Z\ •$ y* j->S^oJ jLjlSTI •«c'L* jl"* V ^U-^LJj 

i/Sj^. #j£-~AikJ j^ jSljl f**i* jXJ^io 4kJL~l iJjljj^A dlt5 J* o3j^ <*j-J 

. j^JL* j!j\ ,5»^-^ t£^-d^ ^jJJ'j oli*- J^l (j-yll ajJISCM *jU- 
4J/-J u-y W ****-! 4 jJr)l w* V Jj\ i-dyo *LL,I Jjl»^ L' l? 

o^-fli --Oj' JVX CM *^)r^ <i&) !}*%* ^jf MjjfJ di,f$ &<?} oU'l 

*iX&)) &-»>>- • ji^Aa** } >\ cJ^l-af c/"^ ^jUt^olc Jrjjuta/ j'Ijta^jJj)^ 
cjL- >■ J^\ /JLTj <j-yU j^\ jJaT ojc^ ^L-p- ^ttj^ y # 3 cr^J 1 ^* 






1 



4jl jUT A A 

£>jlU *jJjUs>c~i ^^j jVjt <j^Jl» *-\o>L* r *.z ^L^j^lj ^^.OJ^^^ 
c/^V.ti 3 - ! crO fj^* •jj^Ul^i^ «^J^loj 4>0*j)j* Si-Ajjy o->^-*>- 
!^^^f3Vjli^^l^»^^Mi*<Hi'j^l<^^jbj^JJj^ ( Sipos ] «3^~» 

<:JL»l-\ vii-^iU jTjl il>^J Di** djJJ^lai ^ajLUj o^J^a^ <£jj\ J^b 
Cy*- . j^JL^iy s^iJlj 4dJCrt dUJ ^X^ J^* : — l 4jUo>. j.C»l 

j-\,*Jl5Jj\ *Ak* OBjl iUl* J-Ol iaii f (^J0\ Jj-U J^J »3jL.>- J^-*^ 
( jl^ljjj O jJa^wjL^jI" j?£ #Jb Jlll JA~*£ pJjU^ c5^>* J^^ ^^V 

c5-^y / ^LadU^ ^ j.>jl_.iiM eri-'^ £*-> <i'^ w/yV 4>jf* y.) 
iSf^^ <j^ll £*%* i Jii~* ^^ a>'UJ^ ^s a 5y/>}* ^J oL^ji J A *^. 

«^V. Oj\ «iiwll) A^jC* uAj^JLi jr «*-*k* ^jJ^ d\>Jf. O^f'J »^JJ • •Aliflji 
M_^\ 4*) aJ^* ^ _ -Cilfl dkL-^U» ^-/. ^--^-> ^«i jVjl ^r-iJl» ».\ r ^ 
fyj*\*z** ^4»jLi ffij\ -JA «-A~>- J^A cA^-^ c/y^' — # ^^ ci 1 !.^^^^ ^-t^ 
j*3(s*j> i$\j{f fSjl .^jl : <^:^ \&)j • j-^-li^ t5^^^ J i^>* ^"b^* 



. ja_\ rjb^ «+'ur/ *-y^ff i^(vjft)j(\ j&) 



AV Jjl V L 

aJIL^ :£\^ •jJU^JiJljm W o^j i! [H . Martin ] </jL >rr jVjt 

(}J^^\ oUs-j^^yii ^o-u^i ^^^^i^^J^^'^y^. ->yj?y \j*\ 

uO^'-crJiJ / ^<Ui jx-*L3 JJLo-> *^jj\ *^J*3J3 C-vk* ULJ ^>^j 

<:)Lc-\ ^ jpc- j^&t >£Jl j s Jl-^J J^ : > jc£-v> J^ «M d/ <Jy*\ 
•^/->o3 j'J 1 j^ ji^j^jyt^^j ^J^-djccl jy^ JUJ <_$ jU J y judi 

! jlsljLlrl i»lU jjJL*L-\ *5^i by y^, <Jj A: T eA^V cO'^ - ^->**^ oM^ 
a)U^-\ .-d^ jp d^c/Sjl jjbj Jli^'l OjIjjllIT jj^JU^j # jJJUjJ\ J tf^^M 

! CT 5 ^ J*"^i^ J^b <^A>. j\Xj> Jjlki- Jj,^ ly ^"j^>.J 



<u^!jl c*>-l^ ^,4>- jfj^ dl'L^ljj cr^^t o^fj V*^-> f W £*1 



^ijjUj\ «_>j!jl ^-c dLBj\ £\>aIa # -\»*jUs*~J ^«J jYy ^r^l» *y y** o*j»ac 
JL*L->\ iiA,'A>jU* 4*5 j c^'lij^i oli-»jb ^JIL^* . j-i-ls-J j^f <: ~*i^ 4**- J y 

4* ^^ j j j j j^ j j dJUSjl jl'jlj^lj^l» *-*** f^j jVj' cU*i~* •aS^Vj! 

. j-*j^ <^*v / g*** ^. &J*****) Jj** (i- - ^J JU^'\ 0-^-* 'J-iis* 

*^t Vi-^* ^jj*" ^ : ^J3 • <j^J p-y iS.J^*^ ^} il^-^l *W ^l-J 
^Ll <*Bj\ JlSol ^jLCjU iJJL-J^ IrAJjjjCi^jjyp- ^::*dl.jJU-jO jUsU^I 

•j.j;^ #^ VI »^^.5 ^jl <£>) - jVj3jJ^-lij\ P'y** d^ c/Bjl Jl^i J-C/«» - 
• j±^*jp »*y*r3 tj^y* jV^l ^^r-"* &- % yf. J>-H' ^Jy- 
jxi^i* j^j^iLJ j^,a>- # j^jjc5!^\ *jJT<i*<aJ<*4 ^\J>* ^~5y. &33 ^ 



f • Jj^ J r } JlU j^l <^if_\U\ b 



* * 



J^*l^ *xJL» <yty\ kj^ ^5lj • J-Cljjl j\j t tJV.t^ *4*~*^ ^i-Wl** 

ipVjAi» O^ii jl'jljijU-\ J-V^^^jr ^|a^I:5 ^4»*dLJ^ olji<ji-i •j*~j1i 

cJ^^ ^-^J JU»L-\ (ii'-bjU* 4*^ J <£oJ J-O^JJL.* j\*1— ~a <La>-\ ^ 
JU^\ ojLUjJ^O 4-^)^ J •J^»^X Vi^J J 0->J(^-J-> oJ^Jj^a.^ dUi.1 

o^>^ jfjL^ *h}L* *£j! iJ» t{/ *$ ^tok' A-^ 1 Jt>J-> *** O^jjtj 

^Ic^l J>J ( Jlcj jU (^J^C-l JL*1m.\ Jyii\l (J^jLi vJj^^ jY^J*.*^ 

jV^l *yry j\* ^.JUj' jiH (j-^'i jjJJLj^U j^iaMj^ ^>xiiL-.l j)U*:^\ 
f jUi <>.^ja^^-\ *XJs«a.p vH!^\ iJ^^L. ^jl" d£»j£~j+ J&J*\ bU-\ • - ^-J/ 



*"jljU*^l^ <l-^J^-cl- N A 'V t dfcb"^3>t ^i; ^U. dju jT J^j3 [>] 



,3j~2.p£ j**-*^- (3^^ &J*** Li* j S*-^^) ju*i~i *dJus^ A)i^ ^15 y» (Sj^J^ 

AiUi'j' jVy J^jl» j-^ * [Calcul Hindou] t£A> ^l_~>- jjci^k ^y^ 

^i * J\y^ ^)^j 9 . [\]>>jllHS ^4j.ii *xji <ySj\ JKii o^jiyy j^ : ; 

.ji»a\j?\ 4>\j\iJ~mJ&* A^Ia di^Kjj^ f5^1 <o3j' ^-J-^J «i!."**** j-ci^^fiASy» 
O-^ Jy^vil & -f}J *$y*\j m ^JLill (^Xj UiST t^jLAIl'^ •.a^UjI JL»^ 

v^ ^ ^r- ^ **y?y is*^ &j*j s j f M £/ <£»-' ^ ^. »j^j^ 
^i5\j <*j>y j^i ^-y* <^o3y <**^3 ii^^.J ^dii'Uji j-c-y-j»^ a> ovy^ 

4^ JKil dUSjl jVy J^iw» jL3j1 ^ *-~ b' iiU-^-U JiA-Jj ^P (J[^3\ 
^>*j jy£) *£*) ^J*l~\j~<A«>\j£~\ dU5jlJ^.*i.»A o^ 0^0. 0-C-c-Uxt 

.jjdAXA<^#j^\ ±}j\x **»U5 ^l^ *o>l^ 

vil'^fc-^-C-llT <^Xjfc »^A~j^ <*}U «3^/ i&Jy& <l/j{*<£j{* <&33 » 
^y*> ^b <Jli^l jj-Ofc JAaISjI ^ -<TU^ cJl^j ^Jk&3 JL-^.V\ Uj^ Jfi&f y 

*Jj~"3 ^^JbJ^Jo-l ^"j^^t/^-"^ jOtljU^^-a^ ajUpl «XU>- v_i-li-J J<k«Jfc 



fjU* £jl" iji^Jf. ^Af~ J. ^j^<^ — » y- ^ja>.jaL. #x-o LGeometrkue] 

^Ajt-jiM^l - j^lj^^ [Adelard de Bath] ol-j.* - jV.^1 j^jj 
*L.>- J^l jYjl ^jLlC^ tfjy+y. &jxlA~4}\ Ji-b [•J^»"V] a> <(/ ^ wiL:* 
c<o^il I »lj [ Algorismus ] *<j l y*~* m jy^ I » Jj4b^^o^~W3y^^ r )ll*^>» 

. jxJl^j <yl' [Algorithme] 

aIT^ \J^y Jaii *>julJLJo [Chiffre] v * : ~ o^a-» J>iljl iali O-^^ <*>..* 

<j*yU Jj\ r **> £A j t b*£jX t M t Oy~\* K -*\ -?■>* •-\^X 0$f, ^^ » 

jjJc^a 0^-^i- «jVjl^ci c?V ^V e l^- 4 ^ l Chiffre] ^.y^\j ol.« |\] 
[Zefirum] Jc— 0^ JbjTV iL^j0jjl<-j»j*j ^/J^j^-^^^^.jj^I^^J^ 
J-'jj-* L Zero ] o^U i)jij,-jl^» o>l r *j ^/i T ^jKi [ Zefiro ] • j T > -*oju jj^j^^f 



^J"*y. aP <-J j'j^ .J^** <Ji-^ J/j* < Jj'M J^ u*y * ^* — ■•^*** oI^aJ 

[Charte] OjL^ S *.»<£»J <5^J il^'l -^ cUJU y : ~>y <**#" <d£il ±JJL_a,T 
^4^ o^j'j <J>^>-1 -0^ g *^^j> J£^M *j** £>\ J^jjy'- jj&ylg- •-C-*U£t5 

• )j^j> C^J^i J ^i - J-^5 9 4») 6 - JJjy<* {jkJ^j* Jj?) <£■*■** 
•^ [ Britisli Moseum ] ^\»jy J~*j* J* f. & <s\ x )i 4l^»j j^j* 4* 
*~)l j/jl dU4^ <~j\i* 4*} iS}&-~ JjI-a,J j^ <o^~i / oVj)^> ii^i^ 

4»)iSj^j t/yy cr^3l #3j)^ui^ l^-^3^0^^ <^»--£>,'iJ^ ^S-^ljttl^^l (J? y y 

. jj^J^j ^j&r dl^-J loA^ oU*\ 

&y? .jjJKiljVj*«Jj^#^-^c/l» [Le3 apices de Boeee] c^^a.T dl-*^» 



A\ Jji Jt 



» * — * • • 

*.*c£jL~a>T dU^^y^ (j-v-ii^ij^ r ^ ■jr m **XJ>> {/ pJ J £ ^ ?S^^* J J '•*J*3J 
J '\\ * '.../. 

JL*:.J ^jX(J^j\ ^Uijjb *jJI: — c*jyjScS o-^^UV/jy j^^^f-y^. 

A>W- ( y ) j-**"~* #4^ ^ r ^c ^t^-j\ c>ji <m (*j\ />>y (\) $h\ 

•x^U <i&»l vil*Bj\ ^ J}<s*j> (f) Ju«L-m > •A^-^ «^ ^*~) I j^Uki 

<Sj&j m 3 < a ^j\ AjJx* *jjj\ $*Ab)f o,A * — mx^:.x>J ii^U^A^. £*\J&^ »*j, 

x t - v r : «u^ \ n : 4^r • * -\jU«jT - jI^A [ v] 



ijI jtfT 



A» 



[.uvj] jtfT 


. [;wu\.^] ;^' .,'j^J 




c 


■■ 

r. 

o « A 


> .^^ 


* JJ.A* 








... ' . '""SI 




[>»]'. i*4- 








1 ;./.- 


) -^j 11 




cS l^Li 




- r 


£*S^jjl 






0" 

V' 


i 


[^IwiJ 1 ] J^ 




f 


[JLJJIJ ^- 


• i 


> jl-- VI 


,r 




- 


[JjV^tfl^ili] *jj 


[^ijuivui] jf'/\\ 


• 


r^i-^nr^iO 




'■ » 




• ••1*4 • * 1 


;-iiii 


#< 


» o*^* ' 


;. V- 



v\ 



Jjl cl 



. jjaJLi u* j U «> ^ iutf \ Jt Jj»JU Uli . U^'UJI^j (jl^ 



.c 


i^J - » 






« a • 


• * * 

jJLi - ^ 


H^ - # 










. #* - ' 


>• - 

aJl« — J' 


O? J* - J 






«k - d 


• • • 1 



cJjbl £<*y& *$ *\j\.j~£> o^ ^>- «i^ ••*£ •>•** J£3 \y^j*i «^Si CJtfyS*^ 
*<s" Jfc A ^ ^^ '■**-' J I^Ln-T o\ <j>j\ ISI £**yf\j % JS V^' u* JtHi ^ x . 
J* *Mlo*J jiUH* jt^JtiT jUy>L j£ ocTVl^i ^i)^ ^jVtf J^1jy> 



<A+~\ jjf*j m ) *)aaj^L* ^jIJjUa JTj) J^^l Ji' *b^, *^ « Jj^ » ^'jJ*» • J^i 



^ JLs-Jj^^J-^t^ Ij J^fr ^j1^j.j<**L-*CJ\ ^jlliilT n£j*~\ (j-t-'^j 

^Ijl^J^ .^j^jUIjIj^aJij^I ^SJb-j»^ [Vincent] jl-ij 4»J [Huet] 
[<.:/] .jc-'U <S3lj [Cwi-] «jV^ ' [cT^"] o"^^ [/4->'] A f:^f* L"** 

JlJ\J aJ^a* aJ^ ^ -C$.l!L J^J sJcST* •jj}\* i }^^ vi*5-l j^a> vJ^l 

: •Jy* j£x*\ **ji**y <^j'a^1 ^v/^3%^.3^ c^M 

U* oL- V ^ obloJH Jl orUVlo^lj J**> J^i\ \/>*>\ i^l^j ^ 
<Jl**i£\ OAr.) ft* kdl v J 1 ' H-> <^ u ^ ^^ <^J>t ^ IfA^» jUl 

Jj'^ll d&" A>-\^ j& \j£ q* jK'tit ^5j^)l j\ dlli^ <jyU »~*-ai J^bdlj ^Jl 



[ Andras ] u-W Tj f Igin ] JZAJtjj y*f &h\ & •fi~* d*\>J** X *^i* 



v, v, Jji J* 

Ci/y^j ■ ->j;'>. j^ «i^X ^J^ ^. 0^'j jr'j* ^^ •c£ j ^jJjj-5U» «-Jy 
t£ jUJ^ ^JbJ^L^yj [ Mistique ] < : ij~* *«yLl Jj^ j+*)\ **Uc\ jju *j\ 
«Ji-M lt a J~) «itjtj ^i-Jjj Ojfjj^. j&^ ^ ^j^ < ^i < oj^ <ojU-1^ . t£-U 



\»-> / *»1jj> 0>fj c^i 1 tijkk Ji^ 1 cr 1 -^. #* ,l >. •.A— 1 ^ «^J -*-->• [M 

i>-> dlr I ojUj^V jJ^I JlU <^£JL« &<*-% f d)£) J* 1 * oVjl %* dV^^ o JLy a 
yfy+4p4 v&aAajo o">L^?ij dtVLi. tij>- ./ (^^»J AT • j ^**'j dJOu*^ • jjljl ^;« ^^ 

Ji* )f t ^U*l J j* ^CJt^ Ji*Ujl ■*•**/, ^J'J* »*>-tj b*> • l£-*1 jljtl ^^ <±teOl 

o^l» # [ Denarius 'PythagoricuS ] lt^j^ 1 "^ cr^^ * [Meursiues] u-^r--'^ 
• >Ai>l f * f\ j^U-v ^3^ 5_ j\ ojf\ ^l-ul jVjl j-i» ±j\ 

g}j3j\ * JU^ila* 4 WJ^« 4 cJUc 4 dL>| 4 Cty 4 ^^O* ^ll 

%rf/J o^/ 0^4,-c g_lx ,/ ^^1^ ^1 ^* 1>j l ^^J Jy)£ J-»^ <J y^ y^ &*£ 



<Jl jff v n 

Jjjlj ^ /***•> t Laon] j/IV #j3j^ Jij^ JJ-> 2)/-» Olc^ .t£^J j/l-*^ loi 
J^\ ^-^ '^^o/lJ *j/«M ./^ ^"-aJUj i/y 1 1 *il : *'j/ ^^ [Raoul] 
jjjjli^ [Herinan] jU^> 4^1 /jj jCl jtb/jl # x-"L* <yt/it o^V *l\+Jj 

jftSA j/l -S/»JU- • is*jy m jj~ isj*) <j*i^Jy. jj* Ji^y W* gy b*fi 

J}»-) < »^Ai m jXS^\ ^ t <J\ At < #JJ/l <ji/l vl*>-i jA^jy J^-»l />^ fAl* o^^^ 

jYy ^01» ,/b K/i o^-ida-J •(£J»)jy}**>Jj\ c/^Lj ^^J^. «J^l» •^<^lk-J 

i r r M ^ v a 5) o 

>rA3 ^L.Im.I viD^-^l f lolc J f J/i^i^J <t-<>-J3 J>UI ^U*l ^cf^J /J5 

J^<jVj.> o^-llf ^IaLiV [ Arenario ] < />/V«jl > / j/^AL>- jaS # ju£jI 

! c£-v>J j/» w J^ Jl^- 4^ # ^T-uJU v-»/L J-u^jl tj*jf\A 

«J/*^/i O^^^jf ota^J ^^j^Ij^c^jI dU^/j [\] < g.**» oli* J^y. 

S c£a\ jjjA ^i Jf <^^ <J/ j fj^\ cL* jP*j <il)/^/i £. jfr 



* * 



.(^a\ j/»/)j\ i^ ArbiU/ obt^k:>-\ ilt^ #xJU (>^U •^^jllii^ &i*X*\ 



. ^AA^ - [M6moire sur les chiffres indiens] - J s £u [>] 



V, a J^l yl 

[ Ormis ] ^j^ — V 
[ Arbas ] «j-ljl — . i 

[ Quimas ] iS^f — ° 

[ Chalcus ] b [ Caltis ] ^dS — -\ 

[ Zebis ] l i [ Zenis ] o**** ~ v 

[ Zementas ] b [ Temenias ] cfS^ — A 

[ Celentis] ^1»'^ — ^ 

^yjol O'jjj J^^.v^y, *• t£-^J OjLc d*<*~Jj 9 (j^-*^ p—* 1 " *Vi/* r*^ / «M 

•ic- - ^ ^ i]j^A_^ ^i^ ->y^\ ><>*y •>'■**! 4^ ^^-^ OIA-^ ^v^ 

j; J i. cf^j^Al J.j^~ '^Jy 9 ^>.*^J «J-^f * Jyt* oy<*<Jf> iSj^J o\>Jy t 
(£Jy4& 3j4j\ •ai:^ ( ^V [ Sipoz ] « j^x-» »^c^j\ <*j£^Z> i<>^ tjL* 

. ts^») ji-^y ^a?-L» <wjy 

jM^ C -Jyby~> <J m J^ iCJ^jyo y f,^^h\<J*i*>- £ Icf-C-jJUwl •^U'V iJ^ 
4^. w^ ^^£~» <JUAu> .jjM^citj^ J> # ^-j^ <*jI j^ cJ^ ol~>- ^13^ 

o^i c/*!^ is^" yl~»- *^^X >£Jk C/.y^Jj ^yr ^X ^ ^*f* 



i^a!^ .tf4Ju>I jjX 4J^-j <AVjl 

j.y^'B - j» m jy ^\j rjy* •-^ vii-M ^— * c^ \$^-> tfA A 0-^j^ -/. 
oA>i (/"[H' Martin] c>jU <sj\*jyy < &J3 Jj^w f [M. Cantor] 

^^O jrl^ 4H J^J ^li/ ** dAIoJ^AA O^A* p\M** aX-lO tiLj^ fjlijbl lc.il 

dU^i^iJoj^AM^ 

t/tdT ih^U j^jlT i ijJItf jj^t ^dU#J.J a)\J>1 <JV^. oVjl J-»L ,^u> 
•aI^^^U^jj cf^r* [Erlangen] <^xJj* **\j m i\ fj^-> •A^*li**Zj vJjjjd I 

J*^ JUol Ujjji <_j| jUjl g^ib L j <^lj^\ il^iUpi/j jUJ J^ JU 
« ^1 > jy£l uL> cS^t ^j*. •j/*v^L*^ -i^J -J-fc*' cr^. ^ <- ^X 

: c^V <3 ' <;l rM ^—• - r^ cJjl*-' dCjlil j^ii»^ £<jJbl jsirl 
[Igin] Cl — N 

[ Andras ] ^ W ~ V 



^iilaiW&j *<i-W v^i* k&\\/* &£* ^W Jl\;j c»V-i4ji^\ j> AJ^h 
avjjj! «iA>*j» # <i»J . <s*&3jj> ^(Ji-A^ *j*ry •J*Tj<i*-J ^Ai j^-l ibjf Ju 

< 4*_>ij j^\y » <[ Halliwell ] J#^JU^ ja^^l; 3^j' **y\ Jjt 
j I a^jj-^a^C- \ki\<**Myf; j^A*\f$ ^*>-jJ/~[ Rara mathematica ] 

(yi\.^y K fjj& <£J* *?*— J / JJ-J^ *^>-l-^ *2Uc-*j j? o Ali V [ Ames ] 
9 X^<>cJi j t jCo o\>Jy, ••£ — .A»Ut : l5 dilAlx> [ Trinity Oollege ] $yjr* m J 

^k U- oa^^j^I*-* jYy *xU O^-jlT viV^^J oLilj 4«^3^— <>-a-^5>c^ { ^5 > ~ 
ap^jjTV y b aTL-^1; <\M [ Nesselmenn ] 0UL-J # jxJ^lj UU I jV^l JU 
jli-V ^^» 4>J ^-noUI <Jy *i>jU* *<&+}—*>- <5**-*>" «jasa» sjS jj£- 
j^V o^^>^. <i^j t^jgUdt ^jjJjii^-^Laii-t ^lj\ Jf[ Lachmann ] 

.^joj «j^y^i ioU4^~* cjjj^'^-a^^u^^^^^^^ju ^-uy ^iajju-1 

*$~+f % [Chasles] JU j^^Ijj £^"Ul <J\J **j^jfjy^j3\ Jf & [: h 



^.^j.Jj^JjI 4**l> cJja>.j^11j» *L<i~ftyjtij^VlJU" VjjuJ^I* jjl&tfic Jjj^jfj 
• cS^J jf_J») jU ti*!^. «^Or* 4*^-1 ^yt' #-cJL» JL-W »^ V^-idij 



•aUt-l ^J^"* ^J>* J^^- ^jj^y? * [ Justin] o^-^j ^y^jj^J-r* J**\ 

<^o-Jjl J^^^*— <iLL-3-uj o^^-^-j ol«y«^ <i^l j«A>y. «li-^J f V 4^1*0»" l ^t'^"-?. cH-J*. 
*^ # .^Jji t^k ^y &uaxS c ^Jfij^l r * ,3 juXT.pt J-*U^t/ c^y^j c^*' 1 ^ ./'•> 

.^-^yj^i-ui ♦jry^oafjjjti jUj.> ^^.^li gjyij ^h^ *m^ «sfy^-v'^ 1 -^* s^ 

Jali o-^T J^V'^y. r-i^ A -"i •^ Lr .xi r - - >* ^^Ji-Jji OjL^t ^-U.-^j' cit-L*^v Ji-a A 
dltS^j^ 4iLii.\J . j^^ljl v^* jLiil:* v3j-^ «A •oiL» j^c- J:»y>» ^^T 4-a:^ 
Jj^l^J^J yJUT •jJ J l*bj" jCi dl^hU^ J^jj vt^y J^'o^V <^j*-l *^-^ J^-U* 
oL-/ .^£ ^j^ \»j j£jy^ «^y * Jr^ J^^V. O^J ^=r* mJ *S*. •J J ^* +\i**^ 



VS Jjl yl 

Jl — 1\ •aI-^^U II— \^ca a*^ dU>\ ^i y t u Vjl <jtUJ OUjj jA^^i, 

WYV - •J'yfay» L^i" j^ # ^ - •mJ^iSJj < [Issac Vassius ] «j-j^-b 

•[\] tf-M u^ 1 ->^ J ^> [ Weidler] jUlj jl> JL* £> M #3 

Cj{-f~j t •jUjj o-Ctfljt c£ r ^ ^idl ib^L* £>f < ^^ ^L^JU* jfc^yj 
^31 o^ jlyt [ Ars geometri»] dlJ^JLi ^ t j^l [Boece] ^J j» jVjJj» 
•tf-^i$A^ -^J* M ^^i^^.o-Cll^ ^Vjl MU* dLUT <-ju^ «jjjJjI 

<-*l£-l ^AJjZJ** £>J'$\<Sj.i\ U3 # X*^*4>-j>jU1j Jali < gj^A Uzfl ^IjUa^l 

: ^4»^ .t^l jL.^ ijri*)} m \J^^) £VjW j-vi^t j^jj^llJU-w dWijlj* 
.^Vlic^JyAHjb [Altdorftf J^>jdT dt-tT" jfjd!v_i)U dUj» <JlUy 

1 ^ ^qq4 ^y^ & 2 

tS>jd*J JU-i-1 c>am)i£-I JjLJ^jji %ljl_M ^ j ( ^1 JjL-rf aTjU\ 3>& 

. ^j^l ^y^l S&~ <^^l J^^X (i^^ (Sj^>-y 



3yl»> # <JiU>. ^4il -xjy ^-^ Ajf^ o^c^r j^»jl «^ 4-*^>- dL # [ Huet ] dJL^* 

J*y-- O^.V J-?"^* -?^^^:* ^J ^J^»' !:j «-J^ jy^ ©-L-^l* ^^a»! «.ol^ii j> [r] 

• jjux-a jiJ-Jj! </^>-l y I ^J m jy^J ^j^ olL>- nl;-<l»-*j Jj- 1 ^ Jj 






. JjJ^ ^/^1 J^O*. Ai g^* *ij^ -a >- 

«J^>- c^j\ jV^I J^-^J ^ij^»* nPt [ Chiffres arabes ] «o^flibW .AU* 

V^J ^ ^:)-^ •J^Sd^S [Gerbert] j t jj jVjl tl <Ul" [ Silve&tre II ] 
f£jl uVj( J>v*:^a »jc^'L* JLVV j-*» <:k^ljl ^M** ^c <j*::J I jjl a*~>\ 



w 



Jjl «l 






JJ^\ ^.J t>J>. VI JL,J— -^ *X*'L* J^i^ il^A^ & jJ<aj)1 ^\y~* mh&j" 

j*Xj> J\j>-\ ^Ji^iJLjj^ALJ^J .j^jUil jjJUj> c^JULii^ ^JSwaLS) 

^j^iki ctinj^" ^jJ^\ j^j\> [y] 4^1» «JUjj^» - £Uju~» \jU-i ji>V>. 

. ja^.^1 £^- ,x.fcf ^.AiV [Algebra] Jj^'y ^.Cjc-1 jL 

•Xk~lj\ iS r ^c j?t'S>\ &j£ ^jl" oJllLl-^ #^.aC\ ^ ciU—- - -b jli- J£lM 
>xJL jliUj j' J J ^>. - J *•■*-* ^J^> <Jj' Jl^il ^J * J^j J^l 0->*C* 

«jjii* .jc-t jiOi « jVjJj», j;^j ^JKli cLbjiij j-C < c^j^ < jiT < j^j 

€ «• jli Jj^ » •JviUBj^JC-J JLjJJ dl #</ P J*\ JJCioAwl ^^a^ <>Sjl Jl&\ 



^^<:-L*a. it£lL>i - ^iU [Siddhanta - Ciromani] JUj^- k:U jl- [t] 
. jj£ m * § jjoi-i^L*. i [Vija - Canita] WU - W;j [^1 



'. 



- •aijl J>J}\ jcp^ J-^oXJ,\S \s+'S - ^V j£i jtjjjt JL.Uj^.jli' 

S*-$£ *ikfjj\y- (5*-^ JLJ&l Jj-C* ( J^ S^v* S-'^J*-** j£-:^ ^ti-V. 
<0>> <jf JUJUj» ojb^»^ ^-ol,^ ^Ai'jjru «jwJjlJ? jjJL-jC* •sdJL- jU&- 

oAiKi o j Oj.\!^\ j; <o^ ^-c.1 ***£Xj m <3x*K c- ji* *iHSj\ p y ^^ 
JLljiJ JLjJ-1 <S*^ <*j m y*.** ojijL \^y ^3 o^AJ^yMU";U\ o \si\s 

O^jCW *Uj/ <>.5l,ei. <-^<i^U J^- 1 i®^-> «J-i J^^r^J^i <^£j Oj^ [N] 

f * , * • *** 



J J j % <l^ ^«-C* * -A-:* f 6jl jV^ Jj\.c» *a> #(/ ^ •jJUft jlT j\ o «M ***!* 

[t] . jjuJb^te" I JjJjI ^A* J^V. 

j.L'jlyJU«I-l j-Cj^I^jULL-a ^^}3/^ ^* m J£j j&" <iS\ <(J^\ * c r J . 
£jl <^l\ » j3^ &*A)J$ <OjI>Uj jVjl j^ »^i^ oJ r ^c^3jj £J. j ^~J 

. j-^ijjjT 

• A»^jl c*^!^ Ai^Ju* dl r !lU^* »jl:^a>«*J ^o 



.jj^-H /.y 1 " °„->3y tS^^y^* ***}*- tJ y. aJIL^* ^jjuIiT^.ju.1* t^-c^l 
•j P* 0«c-tj ^-C*l> t^UHj ji-LL> J ywail^l^S'» tyjj\j>- (S J \y, I»* 'j 

'J^^^o* ^\j£~ * [P- Baldassar Boncompagni ] tjr'l^yj^- A-l-M 
[..Algoritlimi de Numero.Indorum ] •^^L^^jyjd^^J'M^^d^j^^ 

[ Tratti d'aritmetica publicati de Baldassar #.>Io>j£-C- \aoV j *J&} 
.jjjzj?) <£j* ^J^r ^) SX& ^*jX*\ s-Jlj} fiJb ^X Boncompagni] 



: jjJjLc o*J*jZ **ijy£J-\ jVy <^£il . Jji*jSJ?) *>\j\ * 



«JLjtff M 



^j ? (^jjkil j^ju) - utj/ (S^ (S^y y** *^* ^V.J <J^u. *Hk>» 4**^->-j » 

Ojjjl a-aJj j^ J^X »-^J^ iaisj f ^„^M «j~*"J jr \J*-" — ^ j-*»t5" /.» 
^ <ff-y \<£ m{/ P dX\l$ y* jy*-* ka1>- .iS&A jU o.\^iu»"jJy. (_r^ ^ *• » 

. >*&:.* [ *.U ox* ] ^Ul^ » 

t » ... * 

^j\«al>-\ j^ {JJ^y^&y O, -^ [•] ^**^^ •xJL3 dA>*^U . j^~s-U » 

oioU ^U J^^-jl^-cl ^~\;oj3^ a>-c*-j£^- iA-jl (jj^y-\°^jf, » 

jVjl J^;ju <lU o'A- Ji^ [r] £jW*J o^l *a**>1-1 JlsT j»^J » 

- ^^ > L"-*/"- \^\^ oJur^SU- JI4.C viA;^» ^j3 [ Viagra-Moka ] S^l^ l^ 
^iJlr [ *.A:-4o}i* <:-. *vya j \^ ^ ^ ] &)&$•-&& « ^^ ^ - ^r*^ 
eJL\— — f'jj^o^u^ aAi- [ -o>u o vvr ] ^^ <^ \o^ -JU^ # . j^-^j 



<j^ j. y, \*&\j • o^JL^j^ «J.**U. ciyj a*^a> cjl— .>■ 4»' <£-*>** fGjl < »^\ 

\iJSjJi» <Atljj^*^ .jA^ll^ ^^lt^^ J^** j^.x» [\] U-§y <;.«<:>*-£ J^\ 
oL* jVjl j^* 4^ <* m )\<x+\p- j w jjjj»^U>j jU>V*]\ viA»^ ^oL*^ f J J-\ .A* I 
_ iil'A-^5^/ a*j1 j^jW~* \»j _ &J*~*j ^*\ l«^l tijU> ^u>\!Mj *x**L* ojU*» 

Aiiir ©^ • j-xjgj ^iT diri ^I^H (Jy t S j*j\} <.£j\> <"x!* <-*ij j jC* 4)-. 
A--»tj t-^J {£&*{ V^-A~* **i>- *Jj4P <*-^5 [p]* -7. !j/] -/ J-*-*-* »X-'L') j^-il» 

jlSjlJai f ^3** ^^ If-^" ci^-A" o^r~* **•-*.?. •j-^-Hj' ^r^J jt-aS"^.^ 
UL.C «ju*- t> -^ t> <>->- **i)j** -^^ <s* V^l <y^--> ilj^' £3 j.j^I' 

J^\ *-C*»^a>- ^L^p- ^ \jjT J>oUJ 4**- *J*— -*lj ^Uj-*>- CT^' jet'-" »JyT % 

joJrfLjji j-oj, [Charlemagne] jlljU j^fjl j^L'a &)**»** yJ\j g* [\] 

4*-Lc c»M^ iljli^ I aT'-J^ . <J-^^ Jv «^ o-^« : ^i Jjliy^* "V^U c/r 1 ^. ^Aw^ 

^a^l J^ : i dli'lijli» . tjjA cf ilo»i jU^l ^^1* t) J* A oif-ti &)j r A V. ^:-*' S'*) ^^ 
o^^jj** ^V tj-tiw^» [Pied de Paris] \>j [Pied-du-Roi] « j^J\J » <^-<5 
^-a5 y . jaTjLfi jju^j til^lji o\>'Jy Jj : 5 o-i^Uj ^ : -U^ ciMi ja^U J>^ k j^^jl 
cr^V. •*f-^s ^ji J^jijj\ [ Ligne ] ^ S? W ^ J s t Doigt ] g-\ $>) jjl 
j^U* <iw t A ^ki- t y # Jjlf^ ^^ c " M 1 X * J-^ 1 J^-^J J^" C^-^ 5 ^. ci*i t Toise ] 
dL'<bj»(3>* . . jj.j\ ^Ij^J (jH:-^ ^-ii' <-w^ 5»e«jr a^A-^' <>e-k^dj d ^^ ^Soj 'ii^J 



4 A jV I <? 



it^^ j o J c- vf-AY ^^ &J^>- • j^S <~iy j^J JU^I <ojJ^l ^i^ai 

o-*-*J» csJUjl <j-jLo cTLjL* ^ iU> *)jU}U o3^ Jljl c^yi iiA.l5>\^^ 
j^^yc^li/ 4~*j *a:A' [ Bethmaim ] jl£ ^tS/j-^T^U jAU^lr^^Cij^ 
«j^ * vil'lljU j^t^jjcj o3^ <5^ A ^ ^r^J 0^. o^d^U^^r & m jk>\ r±»<^\* 

,jj?\ *\j\ <^L> j^l*» (3^** j--»)* <^j3j^ ,ju^>-i j^a*» ^M 4*~r f 6^1 A.iii>- 

Jj4j\ <**j dttij #.c, [\j£ ^ \a\ ] +*%* L- v^v jUjU $jj»^«a 

ojti>S\ djli'^ ^-CJa-J^^jI iJ>j-v»^5"ojU- cJi~p>j t <~>*j *\J*J\ j^jU <a.1>. 

c- a •v] *^ * : - \M )J*-y .<i^^JJ^i •J^i [lvree]#^jUj^ ^* : > 

A~ xA> ^lU* ^5^-J -JjI a>\*.* C-t** ^/ ^*-\\ AilljlS» <J\^ll* ^aJU- *A^ [ AO>L» 

oUl-^ajJ ♦aIS^ dU-.j^l 4*\^w ^U-^j ^-U^ ^y^ry d\'»*c\ — * j** y*U 






dX\l — al* ^^ j^jULj vS^ - ' *^J^ lAj^' 4 4 : *l>* [ Notation alphabetique ] 

• ->-**£ t^^; 
f j^Jjl ajj^ ^l^V^t ojJll—O^ jAl^o^lil J> JJ\ ^J)U dU'jj*» < UI* 
dUBjljl'jJjl JL.i-l dy£)*&\ ig*\j&\ tisj>)* <:U^ljl ^^u^-ac ^ y j^\ 

di]£l-M j^j, »*jLh;* f tijl J&\ >Cx*l JU:J f > > ^Vv. * tatT 
«iAi'MjLi* liAiiju^ ^ ^3-^1 •tJ.** is*^ J J ^& < r~' < **l J b^ cr^J ^^ «y S j' 
»jJj3j' <j'j^>i» idXojy^* fej\ ^^C-Al^l ^ly* *&_b o^Ljdl ^.— y ^Sj' 

aJ^J^La jmCijf-jOjS ^$0*^** 0*)!)\ J^bAli^U^jJj^ JU*"-\ «JbU> jVj!^ ^>-l 

*\$j\ > ^ « ^jLi ^»L^>- » »*y & jx\ Cj\^\ ^iJ-J^' J >^^* <-2 J ^ <3^- k -»^— - 
Jtiyj ^^^JU^r-IJ^ jjCaj l^i^ ^^j o J lsj J \ cij'>* S.i»J^ 4>j\ : c ^lijlj ^a:^ 



c)V^ dUSj^V^ •j-H^jjJ* ^ *il*l»jlju«r~*j *yry «^jUjJa ^Sj\ j^-cl 

^LA»£ &Jj*) £?J &) fBjl £/jr *L<1* Oj^ <^- b *J^** <J?J-* ^ 

t^>-l •-vOjj! J^/,A oj/^l* j-CijJjl <_iiy» y^jU^ ^JL» dlj:^\ ^..JLJ&i 

Jli\ o^^ki'y *JbU>- ^\y UiD J^J^I* JalJ . JJ>jU£S J,*.*^* •JblL^ jl*^) jl 

^f-Jji ^i5ij <o£^ a 3»^ ^ . (oLj^* ^J* JaOM Ja~^ l^J^ J-** c^HW 
Jj-*l ^ . Jjy^\ j\J^ L$J3> S Mv* bl-^l J^J 1 * W i*"** 15 *1». 

••*/ ^-J O^J uo^-?. • -> J J>^*-/ jYjI <3^>* ^' *4L.* c--1pj i-»'^-» ill 

• [V] f A» J mJ * [\] 4lU- 
Lili Jf ^uljl «^^^ f""**-* •^c^ ^ j-C— ».$61 VI <>-j/ dU'jj*> 

jlkil [•jJ j )\jc-1 os^c. ^ jr jjl i]^ : > £jl>"] da: — 1?\ j^-L-j jjj ^-<JU 

•j)^ 1 ^-Jjjy o^ti jTjJle-iiU ^Jjl ^Ajl oJJ}\ (jU O^aJL «ill^Jml» 

objVi jy/ ^^S^JaIj JL»U^ U^jU o^ i^^ j^'J ;jJliVj ^-^L ^^>-l ^ 
J* v lJ-IJ J^-jVj SjIjLI i>ri SaUIM o^iV OjwJIJa! wij^-i 1 <£**¥<* fiA 



O \ Jj\ c-»l> 



4l^i>* alfflU J.5^ J ^AlS t jrb C~.<r ji «JjL* HUjo'j A^iJli iHJL-* <J}^1 
j^- L^y jo/^ *-?j^^ i)>-\j u A :^ V A£ * ^-^ / **■:/ i/* «^-J^ 3 * - ^ 

"^j^M |>- ^bjjljlj Jl<!ilji aO^/j^^ jTVj^ dituju o^J>tl^l* Jr ^^ 



T N 



: ^JJ|,j* [ > ] J\ [ ^iilj ^.j ttjULU:* l 4 IUU ^Ulj ] 



jjX* J^V^a;* Jj£l *jL-e «J^ ojl ^13 • jA^IJ^cl^ Jiil <£l tj^i ,y»l£c1/, 



01 ji'T 



• A 



£^"^1^1 w4>-^ j-^k ^-i/ j-^^l; J^j ^^jTojj'Jiy •*> 
^i^b Jj^ < JL.J-VI4P; <J>3 $ * ' *jS>j\ UttjLic %**:_* 

. [N] jaaH jU %% 

f- y ^i ^ *a>-^ ^-Jy <y-*3i> 4**- — \ « «Jiuns-c^ j- ^ j t^&iji <jt) » 

• [t] j-^ aUL.* »~c- J g«* C $^J^>, ^fJ^* • M-jJ J^f) ^ j^ 
<>-j/ a:>-^: Jj^J C^i* l$ w °~> s ' ^-H-^ Uth/jU*-- * — il3* fc J^dfJ ^«J-IJ [\] 

jjMJ ju.3 < : —x : t L^ j>yu -^4^ J a1 c*^ V^ ^ a: 4^ V^' ^ j^ 1 ^ t>* r -^ sa:: ^I 

o>— /.j v^- ^ J^ UJ.> o^k-^ i^V.Uuil'OV ^.j^ ^ : *- M j <oLc 5Cb|^ H>a:^ 



• jVy Jjr** • x *\** &r" cW (i* 1 - ^-A^-* 4-* V 

i ? ? f y 6 7 S 9 o 

JUrJI •jlJL^jj' «pl' [Cliiffres anibes] « o #c ^p fBjl » •J^- VI Ci*l • j-C? 
fBjl f y ^^ .j<s-m Ll> <jS Jo 1^1 31» <^ tl/ ^ ^"jJCfjjlb ^-b^ 



< ij^ ^* lil oUaiVj ju ^\t jjC- *\,|Jl jloj .U » 

^^J-jC^ <. jj$^ ^Lo tJ^i. ,j~*?f& ' <i*^>- t A i U ^«^dT t *I..^l «SI cili3^>- 



U»l jl* I o ^ 



' <M[*y •^4jl-j 

^o jX-\»\ /w>j ^jL* o^ dA»j\ jU3^-Jjl J^U- <J^>. •J^—x«2a»> dLTI^ t 
. jJ*\ vL-»a>- «ajaiL.^ P ^J<J^ (Sj^^Jy, Cj/j***-*) f>**$ iS*^*- ir^ y-** y. 

»X*'Li jU^U <0^a£ ^^ <l^j\ o*j> Ot^aTjIM e£*^^ O-^J^ lS^. **— H 



** m £ j** 6 - l^'^J c*>~! ^ ; X ^j-i— :-^j^>-^ *^J^J:* ••^■^l^'jfji ^J^ryd^J^ 
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\ ♦ ♦ ♦ 

vil^l c\)li ojJjjlc A»t* # » ^ ©♦♦• <^Jo^ls\ ti»» tA*» Jfo' . c£-U jy'J)] 

• [N] c£^ jjk^ JL«:J .j3j| 

•jjjl viAi^i <o£\ ^^y. ••v^i" <jp^ j)>. ^ •-*>-/. jA>V*t <yiT < <a*5j < <^j4 

• j-vJ^S ««-'j' <iz»\) j-U~<d-*»* oj^ «iAuTjlM ^a^ (jjib^iA JL*^1 # j.>-»^-a>-^ 
a&o\ ^»j)j\ viAr^l *>\j\ <^A^> # ^^X tlA-^^--* •-?3^<5^m ^V. •^^ <iii~1j 

A^\y\ J5y J^31 d*j m j, S ~& i D < ~g* * *& < TT '< *y ^V. •J^tJ 

jj^-Jii ^ v^j'^a^ ojjUja^ ^i»» ^y.131» *\j*r t aC - ijr^* -&jZ Aiiij 

Afl^l jJU^^«*i- dLLlJj^ d*J % J cjrlys dl*<j*Uk) ^^«J t*lri»J»j J«^J» <^ m ) 4 ^ e j-M 



•->3^ <Jl^ ^-A-** j-*» # j^=*- ^-LiH ^^ jU <t3/^ J*^ • £ ^l>— ^ • ^^> 

<\ A V 'V o i V Y \ 

<j* *-* £ U" f J ^ tf 

V A* V* V ©♦ i* r* Y* \« 

^♦* a # * V* ♦ %•♦ ©•♦ !♦♦ Y 1 '» ♦ Y** \ ## 

r ■ t 

iiSj&&*\ J : xif #- >)jl Jlj\ j\j* aU : ^ JVc^ feij^ O^.c^ Sy m JU- 
g-^j $jy ^-^ oj^ *i£l vJVj <ijll «M »iA« ^^c **j?j?~ jjl jV5 Jlj 

<\AYl©irY N 

V A* V* V o* £♦ r* Y* \* 



[ 



^kjl ftJL'-UA IjJ — j^L» <-ylT dli*4»«" oijlM — l^J^iAjtj al£l d^J+OJjj^* 
J>~}Sj£ . j-*-*:* ^l-ii* cSt'^jl^ ^jj^j <ua:a f b j! : *^j <*« : * — ^^j dtl-^y^ 






.tfJjA jlll^l j^*f 4y : > jl->- i* -u J^ jYy jv*j -^r" *-^^ tfJS^J 
4^*1'^ vJ^p- ojc*L.>oM*1** oAi^.x)l^»-^ ^»jj— »->^ ^l-ol J*M~I $jy*y. 
Cf m Jy^-jy3^J^O*J^J m <£j5\ ~%x* yj»>- yjj*~ } f Jx*}Ul<JL»"~\dX"*o-u 

4>l U*J [<Jj^>- «y»*] fSjl 4^ ^c^-Ai\ y_ siM JL*:Jj J^J <j<^ : » «Jj^ 
->/ ^Jy^ t5 -U!l (^JlilJ (^aIj j^<^f J^ Jljt^ jVj^ ^^-11 a)U*:^\ 

"\t : <i : ^ - [ oj/; ] -U^Ja* UuJ - ( ^>J» JrJ ) Jali ^>^J»J [N] 



J' 



JfJM I JUjI J|jU dU-UA f^C 
f<w-Uj04,lj^la*^ ^i-Jj'wi3lj o «AIA 

<lTj^ ^ ^-.a _ ©.U ^ Oi J )a:a j 

* ,»J ^L-Jl jJUl-I [r] dJLU 
[ ^jLuT - o»V ] 

— ^^Li^ij^ — * jup» j»lijl — j» l ijl JfeC.ll o^jl JjU:- oJuMJ lU — j*!— ji*j 

— ^* 9 ! k '' A l5^^ ^"^ ^JJJ 0^-*:a ft^U-*«_y tjUj J^*** 1 * **^>- — lU*-^ ^Jj*" <Ij«m 

«JA:a J»i dl*<-,x:Aj.j nj)j£»£ dUi^-w ^JJJ^-a*!^^ «M JyT - Jj£ [ N I 

^a:-1 # « *i:b3T J\>'j>j • o-u~4o>L. i:- \Anr 4$^ [Woepcke] «£T^ Uy« „ya 

• (JA.I ^^J O^O* JjJjl JAlLS il^lar-wl J j» «aJU* ./ J^Jjl jj^*^ \* C J*. 

wLJl *^3l3jl ojjjl .jjiL> <y?v JVjI ^l jaTU^. jfe>Uj! 4jr d»jj [v] 



oV 



4*JU* 



& 



■• J^J-*** J^#^/t"*A <L^% ^Ij U>- ^ « <^lfJl T f** *\lx~£>is* xn>" jlU.fi- <*M 






&<£s§sS>^o<3<=^- 



jijijij ^j^wr^ ij^L^ fjk:*^^ o^ a -cJu ^»J^L)^ ; ^\»JJ^y>J^ , «ajIJ-ua [\] 

diayal** <-JlTj J^ **o j J^-r J «^' J?U*» -tUSj *^>- Mt. <yJ-*j • jJj^-^*C 






« fojl L$Ji!l j-lV 1 «^t-*» V"i^1l* «^jL-aiJij* jrlj * 



•+'(f)V+f= 



aU.i i^JL-1 dl»' 4 : ^^ v 1 -^ oVj^ ^ l j\» «Al. jl J*Jl lt'^Ijj £j\>" ^* j; [X] 



• [Y] >*^jU £>^ ^~a£Jj( £^l ^|*j es-*-* 3 ^^ 

• -> A ^ t^/ A *^ j-*£h 4*~* J>- 4*~*W 

<i^*«jujjjll^ &jsJ^jlajcS o^^>-3^»ti jj.>-iiX «jjj^^J ly>-\ <J<*_jL*<ijJ* 

u' J*^^ «^-'l— » aJ»^~a* ^.iS o-OU. ^Jjbl U*I~\ jVj^ jAi^i" jVjl UU) 
W ^U < csj^ti" J ; ^ :t « J*feCn ol:5"» j « J>LJI ^1:5"» dlJL-l <>. M=>^ 



l\ 



AaXa* 



<4>'|^L~I <i^^£ tfOM-Ul^ll^jl^"* <f't^' *J^~i* <»^*X* 4^^=>ck-'ClX'ojr\^pUaJj 

. j^V j^ ^-Uj» .^j* il-^y ^f)V 

oiJ.tyS ^^/ jjK-y is.jk** ^Jj~* <iX\j\o- J?L* £y t > dU-^^jIjl ^iA 
• t£-*>J ojU^ j-C^» j>*za* j*J*[-zS jl'jljl ^J^ IjlJcl o* r AC { j%:^}\ 4-*l»' 

• j.*"jF>vy ^iji j^i ^ iijijti* ^i:^> uU^ £•-&$ « ^•uiotT* 

<3!>^VIJt <.j^ r ^!l <J r :^Uic U^^U j<aA*~.j J^^ J/^ $jy~ y 9 

t J>~%\ *b m Jb& J^C j S«*y 4jLa3*I~.l JAOJ.C oVj^ ^-^LJj aoAc oLjl 



. ^J^l Jllji J-*b oJ^L^- *U jt ^>-l JjcA*S>- Jl^l o^ ^>.\ 

JU*t-»l<y5jl *z** m Jj m *&j <3^}j>- j^<**^j Cv^S-'j^» •aTH/' a^^Uji J^*^ 

oY^f J.><OA£ wUjU»oAJ^i* (>'IL:MLjLu>-J 4*~dlI*<M)j| «^(jL.5-^3 *jb-C»l 

•c5-\b^-^f )V dk?\ <jij& jj^L.>- J^*bxo J^>b, O^i^jb.^y j^-ul 

jJ-^L.>- <£-u^ uL?< *U j-U ^:?-l c/lok-» <-— l^ oa J (j^J JUol a?^ 
JjJj\ j^Y ik-te : ^LUS oJo^lj^> JaAj . ^aI jyiA *i>Ui <oj4> # L£lb 
Ll_^l ^f *£• < ^U^, f Jai- j:>. ,^-JaI ac. «-Uj^i S^ta <iU~>- < J?U* <^ 

(_£-C) aJj>-1 j***) <PclJL.Xl ^a*-^^- ^Ac jr ojoU* (jVjbi aA.'j^af #^ta d\><~>X* 

<>»o^i. j^>l; (_5^b^ ^^^ ^c^aI ^^ *4«Jb_£ •cf-^j'b' J 1 ^-^' ^'^ V.^^ 

^Up- Ul-r.^. • t^^ ^^ is'^f 2 ^ ^*^ -^ ^.^^ p-^ ib^-*>J A* d**"*** 

Ij [ Algebre ] ojh\ ^j* ox--<lT€ >tl » ^.^ ^U j» •^^j)^ [n ] 
[Cbiffres «v^ f^ u dpj* o^ m ^\ J^'l o^^ o^JuTiai* . j^ [Abgcbra] 

[Chiffres raodernes] co^U^lijU o^ v/fW -u«j>TjUf bji ^JstflnU-^ j-^j^ 
; # ^jl i^r^J oV. 3b^J -?^^ #^^^^ ^** : * l jj^^ ^ &)<*} ^tt»dO # J-Vl Jl»> # 



£ y 4aA&* 



^•*-U <jt,A# «^-*-/ • jiUij »jfc'j>-tjt c5^ /**& <j?* J* *"*) J^^^) dU-^1 

• [N] j -M uW JiT 4)1 ^L*. ^a:A* c J£ll » cd^J 
i^jlaL» c$jUJI <_iL~*- *<£>•* iljUiJjJl U ^ju'JI ^>t~>- ci-r £>*! J-SLir 

• [Y] jjsU^* «i^ly *iU~>- 
*>\j\ dy£} i$A*M *-A-**- .jiJjSjktji j*>\.** <~j oJJS^ju^JL;^ »k~i\j\) 

[t] • J^J A»ljl jl^llj C-iJI Jl^k jj^ J^Al* Jl^i» ,JU> jji^* ji^t Vjl 



* * 



oy ^«j oUci ^»,^j ^*y aj~**ui ji-»j <*~ » oijUi 4^ <5^ o-uj*j 



JUa-^1 ttl^bjl a^x>cuCl ^.«Jl* '^J JU»"~I (*l5jl o^j; i)/l ^1 j» [Y] 

wjSArdlJ^^I jV^ojj jCi d:l^»l aiA lj.i ojwV. JJi»k-vy. J-n^J^y. «iwLJy ^•^-♦jT 

^l-Ui •iaJijlri^iit.'lijr^ Alf j'j ©iOl*^ A-L>- ^".^«if^jU O^jV*^ ^^J^cr^. 



v!«*aj j> _.x*!l •j*'j cjl^^-M^vl^l Ji*«w» f »x*>L jUt yy?} j^j-CAo d****» 

# ^jU j£>i" <iij\ . ^-U j^»,^ c**>-\y/>> aXS j ^k*\ <j\>}}\ \^\ u*i u** y 
*b\yi jf >£J!» *.>. o3y <jiy jb uL>y ( j^j\i *^yj. *^s^ ** J f *&£&»} 

£*XjX cjJIJ, c£%, ol-^l w*tT» a^lUiVI^ril jcwAillj»! ojl^£*l 

w* 

Jj»j^\ ^J ^-L** dl^j^*I vi^4^ ijL-**?- ^> # <J>^J ^c^ U^J* 

. jjtf\e *><*ya£ Jy*\ ^U; [ Metliodes abr£gees ] « o^^ J^-»1 > 

^jb •^'Ji»t5^jL.9-py^ o^jLijOIjJ^ j-v»Jj^c5-^ c ^yJ*^ fyjf.jy?) 

a — jj «a;^ f jilj^j <yU c^l^M ^L^ 3 jLIIcjL^joLja^ iljljw jV^I 
o\^j c t^A^Jl uL> «^^ » *)^i}rS~ox\ £*£ &<&"<> J****\ y* *iU-*x> ^L>- 

. j-v^^LJ^ c fcjLi-1 fc^tlT""» 4»#pL 



u^j •-*(^ c£^*> c#-»^ tfj; 4U?-Jj-»l ^f <^*s 5^^. •**j£+jj <J*k 

jU •J^jlj.l • J-0£S ^ijr <i£l <JOjL**>- jV^ P- ^J» ^Ul" ^Jj^lfcjl— ^ oAi^ 

dJUk^. JL^IacI^daJUJjj Mfj Jl*^ o^ 83UV o-^Ul JJUUT ^-j [n] 
♦-tf^w Ja:^ Jj\ i)| c,»^ ^ oVjl fjU* «ji:^ ^ o-^J^ J m A ^:^J: 5 • ->-V^J J ' 1 

. j^jl^M^l 4JI/1 apITfiibjl Jl»j> 4-^Wjlj» J^Vjl u-islj <:«^ y t •jc-'U ^l^-l o^J 
J&tf jj^ *-u\£ oiojTy* j[/ m j #^^IaAj A au- [ ^^M : * L VU 1 *j£ ^ N VA *-**; 

V^ tj-u^M^l «^ [Jativa] lj-V •■*^- [ «oM ; * <:- N N o £ ] *^ iu« o i\ dl^l , 



*lJ*j; <^\ j^Ij * j^JLjbJ JL*I-I J** lj *15 ^ *:>jj£\ vdA»^j Jy^}t *->»jjj\ 
<*JJ.lj c,5^dl ^L->-» tccjtjdlj c»?%z)l oL/>» *L.>-J^«*\ jVy^^l O - ^-*^^ 

^JCA «c^-C^ll uLi-lJ £.s*dl oW» iii^i\^K3\ w-U-( »U-x. <j; JJpjudy^j 

f<iCjdjb\JU*:^l iJjjuJT^» •Jb J l»UTLjLp- u il3li «ji^ j-v5 ^c$^ /*** dfj^" 1 
o^I>0y dJL^t^» ^i^^j^aJjjlil^^L^-^31» o^-J-^l^iJ ••*><,* <S>. JUj 
.j-\»\La5l dl^^C- cXTjl^I JUil cUi^ *^>- VI *ij& £jfA* jj-J 4mJ jjJUl 

JoA J& /* s»\\s 3/ *^ m Jjjj\ A* m y, dV<wU>- o}UU» »xJU <raip\yl 
^Jj^I jLw <oJ-jl \^3 -j^ Jul»" <Jj>. o^-Uji ^tl^j *2i*l* « t/y^ * t J 

jjfjjuj Ji' ^JjJl^ji * <c ^p JJJ^J» V Afr ^->^ U^*V «A>A> fldjli OUl 

t a;^.I1 o,L.~>- f JLWyji. ^.«^J u-»l->- o-\\ Jll^l <5^ Vj\ j-^aIa <**y<>- 

t • 4;.^ - J^i 4>- : ^jj^T- jJI> [y] 

-a : «j di o-^*:^«> # ^*Jy^y t fti^jl^ilj^l 0LU3 JU:i-\ ^Jj-S J™.* <&dfy [v] 



i V <^ma 



*-vl» JU 4>-l jVlj jV^l ^-^J* ^oijt JL*:-\ zSjl«* <U *.*> ^Sjl 
^jI^p-i 3j4j\ t-*^* ^ 3 <3^ ^\ -Ait^ ^ci^ 19 " «J>^^. c^Jy, cU*"~ * •-d'L* 

15-y c/ -^ [N] 4ttU*£^\ jj^\ e-iJlr ^Uj j\* *<£-*> ^L*»- ©jlS^ Jj\ >1\ 

iiy>-J j\* 4»j£M* yV^^^ (jjij y>& J I j' J o2Joj+0 y <*jLa* • J-^'Oj^W 

wa^U^ t iiJL-AJ-1 jlJ-U : £ J^a)\^\ <<jl:5* c ^Ai^Jl «^LJ-I JL^U^S^j aSLj» 
• [^] >* J^J* o^J)\ «J^ttfl *^j^5 *i&J c^^k-U ^ii*£ ^Lm^a) 1^1:5 

J/' ^Cil Jp j (Sj^ < kjl— >- j» J.U jllVl 4^1»' t^Al^JI yL.^ oJi^i 
0^^ £^ J-VjA^ll oL*?- .(^-V)\ OjL-c jj^Ap- £j[a*a£ <sjb*j m } ij*\* *j\j^a* 

ja>.^ pJi* i Ljj*& < t y* < Af" 4*J /i" - **^ ^**-^r iil*<au^?.)i«A£'l «jj^y^l* 

• i£*k}jyk}»*y •*<+a*a£ 

. c^j^I OjU- jo,U«8>- c^^Js^ [Arithmetique ordinaire] 
jadLj^wjfojjjl jlj^ ->'*r-^ *3-?^>' cr^l* o^,t-f >^ ^Ajf&V*^ [\] 

• *"^jl C^^l^-» -J^i O^fJ ^JuX3l^J^^l t aJ-I^A J^i^J t5^.^^* 



4 Jl jUT 1 Y 

^f\^3 J^\ u-iJlT J<\*S Jb a»/^.^ 4**-^ ^ .J^A' «J^U jV'Jl J*-Jdl 
<.*£j m iik^Jiai w-A~>- 'j^5* •aA—jl J>£s\ eJ-^T #j^\y ^^«J jrb [\] **\js>\ 

* C^] J"***^ J 43*4* JJU.Xi M jJlJ^I c^*A*f ^//A.^4* 

f «-Vi'^la) K -^j^ Oy^\) J^) Jy$ *J y-** J^u^ j^^ <£?*<>* ^f? 

d\l*j\cl ^-z*) jrb o^U^.1 <j"tj>- *-Cjljtj j^>-J oL*3- jVjl ^jl «jj^-ac ^JS 

*\j£- ^s- t/?- J* iikJL]*Ujl u>3**>» . jja^\JLo»J ci^^-^f l5ja!j\ j a» l vi*»,lo 
aoU JUM ^l j U) I ^JjT Jj-tfl ^r^ oj3^\ ^l»"^ <Jj^>- ^j J-k-^y 

^•^^^-•^•JJj' (S^"^t-^Jo^. cJi^\^l Ask.K' i>\*»>- C*!*» jVjI<^>-1 jj^L»- 
KJ}j>-<* m J m ^^3j>- *j>s«*O^J t 3 (^r)JjJ VLpJJp\ J^^J'^J *jj-. 

* e, w 

uL» #J/ ^-O^ <^»\?..J ^i-^ ci^i'I ^V Jj«*l f' y Z ^>-^J ^»Sl J^-u^ 

c^jUL'l <it*.c* *6j\ •jJjUU Jp<*i- J^>. ^-•jl J^aJ . j^JlilM jXlr « J^- 

oll~>- I Aji" ^L*?*:* jl'^ jXJl Jjo^iJy •jT^Im J^*»^ a ^jjjI JL»l*1 
o\>Jj\ JL»£~\ »xJL» ***>L.| cju?«l» jjjaJSj <>5l a:^1 .j-^/-^ ^^ * A **j^ 

4 — S/ t j^.u! < : wlj ^b^- >-^ jU*» u^j^ oVjl vL/ ^^>* •^ , J^. [n] 

. jj^lr jVI Jfi - J^i :<>.aa>. - dj4* u') f t] 
• aT^jI o*»i^ 4i^ o^f ^i- «/J [v] 






A~U 



c u 



4*7 oLjL* 

<-^li-l £ _ c^^ti c->L^>- . iS^A J^jA £ mJ m ^«-^ ^1 o3j^ Jlj' J^ 
[Tlieorie des nombres] uU^ a^Lj» jjlO. - cS-^J cij^* 4 : ^* •Jfc^M * 

<0_}> A^lJ^-O J/^L.*- • (£A>\ J^5 ^^ AA-tl JJU-4*>AiU viCLilj 4**^ J^fcjbJ 

aM J^Vl«jt5^vil aJLJ^l < rji^^ij^ ** <i~i^ ^L-*- iljl*W»x J^}tw\ 

oUJb£ jx.11 O;^ <^a> <>.*!/ \j>y <y iSj^^y J2> oJULJ \£<^S j\j t 

K2~ J A)j<A ^ ^k\! «^Msjlf m^ijr^J^mJ JjJa~X>-jJ (3^*1 J-\j UlS 1 4J AO*Xfc 

JTJ^IL *][ Nicomaque ] tfjH*ji~ < [\] #J» u'. o # l* ajlsJ-Ij •jijjkr) 
«^*tUjV\Jj»i-U^iJ^>U5^»j [ ApiO^iiiTiKri Eicray^Y 1 ' 1 ] « oLJ-1 Ji-^> » 
Ji-^1' J ^1 U j » [y] c£-^ *£>■ oijoj** y m Jf 5^-J J*» *.«•* J*— *J 4^1»' 
JO^USlj .[^] jJ.^lH ujJt yt'-O. ^"^ 4^jjj\ aJU* JIj -C».-l «J^UjVl 

«j^tU jVU^5~~» u^jtJSjjf- 1> -aj^Ij-LJI^ «^ r ^c ^^j^ jrt^^l •j}* 



• a» 4 j!j! C*>-\^ 4;io dJDjl 4>- Oj£\ o J e> C>1* [n J 
. ,;JUL-4)M Jl#l o^>^ jL>- Ji-u etyj J>01 l^ti *<j3Ij O^/ [V] 



4Jl jlTl t • 

15^ j5Ul ij 0*~>y i&*>w> J m • >x_^l jjJLmAwU^.\ *J^>- Jjl^^l jl"j)jt 



•-*- 






• jMjljjA^Ujl (S^J. g-** ^„JJ^J^I dVo^t J^lj J-^J^t oJo^ 

•<ojUl ^ (jo^^- •j A * 9 j}j t <U*o-*£ *ii\jU-\ J**"~.» °- 5 A , c^ p -^Lo ^ •x-t5i 
t^^ ^IU*:^\ JjUjp o^a-^J^ ^ ^l^ t jTljr J^ Ojjl cr^j JL*:-1 ^ju* 

♦ J-*5^ W X^ ol&*j\+*y UjjA^Z* 02oX*l>~iJyj j\0U->- jJU<l.~\j£tl cSJLo^La-^C 

dUUjl JIsCM jl'j^l <^~J ^i^ fS^'j jVj\ J*.*i~* •x-'1_.j» jUljjjl » 
^^^ oJ^ty, •^Ui j^ -Ai* o^^^ J^^-^.ATjii^J^ cil'li-j(> <>»juLi 

N n N : Ai : ^ - Jji 4>- oUlj ^.A - J^ - j) j [T J 
N^Y : <i : ^ » » * [t] 



<j\> jtfT r a 



a^U^i 3}j>- o^\ *zXy m 3 <J**jj j?- fj-^ojJ ^ t oXi~<** ff J\f\ dX:^j 

\j[a~\, : £ 4,l^w£ .jA^l JL*^I Ojl—M J^i *3J t C->jLc j^#^^ oUr lj 

dU^L* #jjj\ Jl.jl ^^ o*}Uj *J^3!» *l jl c£->^<5^ Jj^jl**- o-»}U 
.jxi*loOy c+*y<c>j «.*£> o^£' «rV^ ^** o^~f l *-*j <Wi'^ -d-^l dU3j JU*\ 
^j.^1 o^£ ^^ ( J'\i t>i{jj*^ J-^U-j *jli\ 4i,J^ f ^ ^ < Jl-^>» j*cj cj\jL.,«ji 

aS^\ ^J^y t &^a~?\ JL*:^\ JSj\z\ ^J!c^ •*by£\ ^jtf oLSljUul 
lii . j-Cj^ jXL-oIjc*1 v-ij^>- dli-JU^l ^-cAJ c^uL- J^JSJj cJii^ 

. jaaVi j^j ojy ^3-j\ c**}^ / ^^-^ &*}.*> f \f.J\ 

*±cS'<)\}ijL%\j^ A:5^-fdVoj^iS^^>-^i Ista [<yj^ •**-] (j^* ^3 <J^) (^ 

^31 UU:^ <:) | jj | jLijl, dl*4)jU <JlUy :^4^>- .j^~^ Jj** *b' 3^/ 
.jj^^aJ^JT 4>J ^i^ ^)ll*l J>jl *j<j^ <-* j^ j^aa>« J*y/ <iU^5i •±%J*j t ) 

. ja^i j mJ 4 *y+ : & dii^f j\ u*Ij 

. JA&J j^Ei>i Ji^- jCW -bl±«J j^ •J.jJj^Uj l^ ol J^ dltj ^ JaiJ 



<A 



LT 



r v J^* 



. jo^lJuL^jOy«»4k*Vtil" [Lilavati] Jlj^J^^ J" ^IjU-U^^ J-^j 1 »^. 
^«a^l:*.^ O-^ b #jj=^ <Jj4j1 cjjj**^^ [ Vija - Ganita ] t*lb - U^j t£j£^ 

: t_;L~>. <JU Jl/ 1 ! - c^jl-ic-1 ^j\? ->U»r J^l - jl3y j *s*~.£ Jy*>1» 

oo = ~ £ • z: » y <♦=:(♦) f ^ = ♦ -f- o ^^ ] fl£>.\ -VjIo o^a_-> 

«^Y^U* ^a^ j&*J\* U-jj _ (JuJa) _ <i*\y> 0Y.5L* j^V^I ^>-j^ - IkWj 
Jb *Lj jjJ Lail jj^J ^-U^k dli»^»^ oVji» <U ^ jlii j-uL^.* gB^ 

uL> bfyj jv^ J^' i$j£*o o^fld^iiyJijjjUAi^AS^j^ bu~i 

X°^ [Ujein] c>=rjl dWjli-i IjT *^j\ ^j^j \.** ^}jj j t 4 >-A )a: * ^^ 






u- f = t 



<Jj4b^.l»"^A*^ <Jr m J<>-V~^%+)I\i*{j\/*jj £*^J, {yy/ \*j\* i}>^3 






£ m X*\ 0^. iilUj|U {y*»jy \}J}\ ^JanJ aJ!^ . j-\»l UaSI (iJ^j' <j^J o - ^ 

•x*l* [ Bhaskara ] \j\l~\> jV^l ^\?~J. •■fcfc-*-* *.aoM-* j*^ i^L&l jjl <y 
[\] •j^/!jl JLjU* &zJ>-jr •** <*J> Cj, c*X*> <(.sjj\y*> jxA m S diuK^\jj^ 

oWj! Ji* oa^I» 4 -^w^ f--^ J ^'M^ 1 cr">^l 4 4 ^ S 5 -^ *^Wj* o^j' cr^jk 

i . yjL^^j dr 1 r C tbU <^i^yj», ^^J J-U £^Li oji;T d/^jo; u^^j 



(\) —=cr w u' 



T (f--) 






(r) 






J-.U-»j 



Ol/^-J 



(t) —- = t 

f — ^ 
jjj^> cij\ . ja5^>_ * j — i. *i»jy /*v/ ^^ «j^» »iiw\ji * (y) £ jjJji 

Jjjjji jly jrf\ c~* j£> '-JjU $>.J*y. dXj*f\f\j t o)jl li»-^^! 
f — L. ^ Y 

—r -'t ( — -=u* 

k^^ ^& ^-\ j)\ %&$>*»* y °*}\ & j*jh w*>- / *i>jj>- jlU» **\jj m 
-*jj «M ["Wallis] ^Jljj o^y^\) &j*\l* >£j\ ja:J^ [Fermat] U J 
<Jl^^dl"U^i t£j^*3j % -u) .jA.Ji^\jii}jy^ » [L. Brouncker] j&jj 
o-U* JJIU- oj^* J^jIjI jil^ i^'b/V^ >J>>- ^/J 



Oli jlft V i 

jfj^o^ oVj\ x\c *<~a> 4»Jjj>-j 4Uj/ sJ$3j*> ^J [ Ganita ] t^li.* 
jiJl^ J^***) JL*:~i ojUl ^ g. : * CiV ^j o-C-^JUj ^L^. k^fVl/ 

— ^ 

jV^\ ujjiL* aaJ^ J .>u^jl tjjuz jU->- >o^Ci #jiIU J^-Cli 0^ a>.\j 
J^ o3jl «i&talil ^^ jVjl J^U o j V j jjliJbl *ljl 4»J e/ c£/, d*Jm 

: jxu-\ ^\j\ # ^6 / J t <>-3j^f \f\j m djf) *2&) J>- ii$Lj>f m c<lA 
< ij\<s» ctili^j» JjA£ ^ ^ jjuJUI ja^ „? &j\ dj£) ja^ jYj\ yjN** * 
^•♦-J^jU- ^^bIJLj^I ^«J» O^ *iJU»UT (5^^. c/j^** ^^^ f ^J^.v^* <£A'*3* 

• J^-'jl c^J^ *-*!•* ^.jW*^ ^ Ac * 
•^ nan v oj^'jljl A^y-b^JiKJl o-ui^L [Colebrooke] Jjjij* JL^Ij» [M 



< " ; - — 1. 

(/ — U\)(/ o^-jU»^ Xah .JA& i£j&~\ <JJO^>- dL-^U* <Jl* <>-j^ 
^jJUJM jf S *yUS/ 4 •-O^' <J^f «3^*7 iSj^.sS* vdV<*»~J» ^Uf-1 c fU^I 

(\+fl0f)O+fi>)£> 



•*-* 



p ^JJ 5 ' 



X X X T 



ojU- j^*l>" ^UgI dJC^liu j*£ oV^U)»^ j o*)l}\ <>-j± Iftljl U*L jXy 
f JAr J 1 !.-^ J&f. Ojf) v** «^V^Ui ^^j J^l o-^^/ ^^ oi^ 

t Brahma - Sphuta c&Uj~* _ i"^ _ ^ ;* a^> : <>*X\t> m fWj. 
T^^ <jl ^ ^\^^. ^ja^jI yl'5"^ p^ o-j 4-*V [N] Siddhanta] 



y k ji*T v v 



. jja-\xJtM J^U o^^^ ^j^-Jj^ * «5\j oUjaI* <jk.> 

jjjjj *jT>** jjiJI ci*l^J^>" ^ c >^f -?.^ •> -^ f ^ (i*ii/"* <HUAi" J»-^'* 

J-^ij o Jj\ a>o f uf-yf c^j 1 ^^ ^3j\ ja> c&ao-u *4~U / 4 ^ cij\ 
£iJ&y m -*j$ \\Jfr *j**\*- obl—M - <-~>J jj^ dA^-^^y 4^ i/ Ss~ A 

r ^-77A+V-^t)\; + n_N__^ 












j^U <„+.j i y>\-***J*\ <^l»' j^!j; #.xk-**> jAsO^jf c/^*-* «i^o-'l*^ V*^ 
^ tfjljJjl ja:-^LU> jljl J?U jVj\ J^a * V : * dU ^ o^=r <J<^ «-^ 

jI/ »^jx^ t-*l *X~+*%* C- i w viAiflljl o^ [ Brahmagupta ] t/W/ 

cSjUJi jVjljolc 4>"llli» jjJjIM dl'b^T W^Jjf f ITU;1 lij •j*bJ\±*\Ac*>\}1 

^\}S \ ^J\ ojjyi dU^rV*/ o^ 'J}** r** J. o^ — ia:$4 i fll^l 
jl_.J Co^i~iL~.j «Jjj** [\] 4^l> [ Aryabhathiya ] « V-^' * i J**^*^ 



OjJj! fj5iu «j-**»!; d&+jf£>\±* &\ l\c cJJ* ^*J g.)j\ g_j| dlt^T j» [\] 



sjljj^i^ eJ^jf-j+AC (J*>->-}\\i3 f^clS^A J y Xa ^j[*J JaA* ,JJs.JL*\\.}\ (£j!>\Sj7t.-»* 

. jxiH o^i- c~x5/ dCL^lj 
^f-iji^ ^~<^j dUai^j v-Al5 Cf^-J^^) &i j«&~a ^k*\ Uilj :^4*j^l ^ 

<M ^ [ Les spheriques ] « a^SJIJIsCM » il [ Menelaiis ] o"^ : * : j*&> 
t dUMo^Lfc » j c [ L'optique ] « <£^U^L:5^ J [ Euclide ] <j*-Ui.>\ 
tL n Aidj0^:M^^^t5\*J[ Aristarque ]u"^-j^~l^ ^ [Les plienomenes ] 
<^ j^j^ °^c5- [Les grandeurs et les distances du Soleil et de la Lune] 



t r 



( N +cr) 1 = ( N +lt) u* 



T (f — 0*) = V — V 

: *J>.xJ ^-a-I' ,j-4j^* 



= O* 



w < < \Y 

f f 

YY } = 'V* — \r 

iif\ jj>" <*.~; ^ j^b^ vy } j» u : iy ofe^j •JO^ o-*>. • ^-^. 

\t| = + — 



: jx'i>-<Jji 



" X0=- - = £ 



^ ^ j^'>.^ ^fji ^ j-Oj-t jVji ^jj o ^^ji •*.»» oy^>. 



: cr.jr.t-. j 



— = e/ 



Pjj5jcii o^ <U W j_,£l J*15 f l* ^:*J j» dUj4f ,j- cJtt^j m^jJ 



Y 
VA=VYX — X i = s ^j 

/VXi \ _ 

W = i hfY = rw 

v 

f© = n' X — XC=?u 



^Jy <I_~X* Jali f jjjll^-jHjJ /•£> •* { J+Ji j*OJ ^t***'-^ ->„)*-—' t4+-~-*J, 
iJlAC V AiJ/j» &*Xjj«*J m : cT^ J^^fl" A/'V. CP-^* ^J^b-> &*JJ 
J-Uji j' ^ L^ .^^tl^l c£jLj» <^vX dfc-O.XC ^i-jl fr^f < (J^^ ^^.^J ^ 

? jJllll ol^J. ^j\ JAI4> 

•j^f JVjljl ^.u ilJLMjj 0V>1 J j. £^ JjW^ jUT jaU* n» — V 

V — V > </ ° * V — V < c/ A 

: Cr j^ 
0) W <c/ < W 



tv 



J^ 



U 



t 



cJli^ •)$ i£\£ ^ <:.lj) . }\Lx\ <Aj>Cj{ JUj 






oV\ 



— — cr 



: <~>\ jy />! J, J ^ t = > i < ^ © = * ^ 

^-r — r= 77 

x — , X — \ — 

( cr t) + r = ( L rt-0 

^1 ^Ji^j» «d^jU . tfjij juj JU:-I £jli» j^fj J>*f/ >£Jl? cJb^ [s] 

0+Uj juJ> Si V J«-b %(jsr u \ jUcI \ Vjl J^4f u^ : -^ OjfJ citji . j->jlj J>*f 




4Jl>jl'l <1"\ 



^Yi /\A 






-(t)-(-t) 



o r ^ J^U- iljUj» ^j-\jlU^ jI^aj^ ^£<5^ — • [\] Alui^ j*£ «Ji^ 
S JlJ^Jjl a-j^ j/ c- Jj-te jVjl J^U o-JU Ji-Vi'jJjl r* tSj\* \i <£j t 

T/.,Tv i T . T T • 

£< V+ c/) W t + L ^ 

T u- ( \ + T ^) b V + r £ r u" 



^n-Ul ^-oU 



i 



: ^'i-l Jaa» . JA^.1^) 






. ja| jJdi j-^ J; r \ j-v'^ '•J u " 4^ ^^ -J', t^ 



: u.iy ob^* d\;^->» 61/tij • jJj\ 

: *^jj4j^U^ j> . jyjj\ ^/j^o c*4bt 
H = u" 

: JjJ* OVjl OjUa* 0-^i>- , *>'j'^ 

^ = YY — ?\ 
V = Yi — n 
t = YV — r\ 

w = y» — r\ 

s jo, jlL. diri ji^i* <:cjif £i^ ^\ jCi JiM. 

o^V'M ( jj V = ^ f t y = i Ms o { uj &u. » c-'i»^ .A4i— j» 

T (r-o-f) ■ '(Y+uO 
: ^jej* Y = f *m^» j**- MA* ^ (i^*^ , jj^Vl jj-^lr j^c** j^ VIA* 

A 

c 



ol jl'T v i 

£> + lT f = V — \ 

: <U *^ 
+ u"f 



J 



u*+£ 



a^lL,*^ <o^\ &j*j\j (J^J, <J>\<>- Jp* J** !•*>■ J-*-J!j •j-A^yr* vil JAli^lljl 

^J/ ^b *4]u>- <3,A fei^ J^* : ^ b 5%) JLa^J-l lS'.J^^ *fXVjU* \*\-*£* 
iihj l:*c jl^ Jl <>-j/ t^"S/ 0^»^ c3j*\!j1 *j* •stjj» »j3i^ <^J J-^U- 

i$y • o/ j*J*j* y» <YV < Yi < YY l-*U** c/^ di:>-jl^> j^JJl 

. ju ^ • j-^i* ^ J^4f (i c ^ ^jl* ^-^ *^~* y. c&£* ciA 

Y*— u- ^ YV — u- * U — o' « YY — o* 



\ W I Ai ; ^ - ebi 4>- - OL*\>; £.jlf - J^ - J,?J [N] 

. jju-f~* ^ N v Ot-Vjl MU* dlbT [y] 



: oXjj*> ^jjJjI a-j^ ^ Ji ^ = ^ >\:*j # jJU ^-£2 ^«ujJ j y*) J*- k U 

: **jjJi j{Js\ qs j % J x v = s 3 
P + o 1 ® = t 

V + T ( i ± o- f ) = T ^ 
j^\ v^il^- ijf *ojbJL~» jVj)^\ J>- ^ •-^"/u > ^^ >, ^0»J <J^ ti^- ^Jj-* 

• J^))f S*-^) J*"*** j4*~* • £jy<* J^aIV a^L* ^Ujl o^ 

( ' — O + u" ( ' 7 ~ * ) = 'u* — \ 



P 7 + 5 r — £^-> — i *-» 

J-ULalSl O^)^*} J-^-lS^*-}'* *4l[**J t J*<^ <>-J*J<J<li+^\ *<\taL>j^ (Jbji^J, 

: ^* *&*[** <-~'lT <>-j^ WL ojj"^ • j-& J <~Jj\ r-^* •■ A, '- r . lij^l* jVj\ c-.flc> 
- c5 «J^i- •\r^*" <J^J — S-*^} ^r^ 9 ^} '-* l$ j ^ o^Jy*" ^A^ •^&Z* 

r — 5 O i — V V 
= c/ 

<J r J^i* ^j»jj w^ : »^ [ ^ jU;* ] ^l:* o; t j^ J l)y^% * <^Ijja^ jj ^-jr 






vs JM* 

[N J k u a ggn <|/ 8° e|i°a iga 

vi>\jL^I 4^ t ^-»^ • J^J J\ j. ~^~3j m oli oS jj<>-jj (5^*^.°^ -b^" 
. JA~>s^\ wJJ Jjf£Sa~y\& S^te- jVj\ cT^^ Jj^r J^^ JLjJ-1 <*«*^<4>- 
.>U*f J^\ jl'j!.j\ <j-*~^ o3j\ &*\ i>\j\<s*J&j m iZj^j.v* viA^l'^ ^LiJl j \ 
<:)L*:J o3^ S^s^^jzSj^ ^v^zH^cY *x-L.£l £J*j>-f m } * -Uj\ *i./j 

[^] c ! <s±\ jjjj\ ^1 Jjl jL3 J^>- ^ 

: ^w-< r ^ (JS^aAa 0±Jy~> Jf» . JJJL£^ oJ a ^J-aIjI 

x 3 (l)+x(8)-[x 2 (5) + l]=x(l) 

-^» J -^ Jl -* VI -^ Ji ^= 

. jijiki l ^^ *>yJjj^ 



4JL jtft % v ♦ 

ji£.\y4l1*i>jUIJj.^\ jy-jIj.UU'nl-l -i>jK~»+S /*wi5(j <*l£^_ oli) fC-Ild^o 

dll^f . ja— iJj ojSI <U cg [*JW J'Uljl *-CSy iU^lj JtM dfl^^ jJJ 
<_j-'y tj?'*)* c [ ^vfiog ] a ijyjf* CuC j [ Suvayig ] < ^~x*to » O^ 
1 <-0"^ - ^^ * 4-^"y <J^~> b [ Svvayo - Svva^ag ] c ^-juto j. ^*to * 
# joy ^id I ^jjJ I ojL-f-1 ^ti *.iA_>.^ iJ^ J_^U-\j [ Svva^iog - Ku6og ] 

«-^ .>-u [ ja5 a^-II ] j-aJI^u ^5 J jT *< j\\u\ dU^f djT .x-L:Jf 
>:. . jA^jl, # xjc ev^ J&i *^ji? <&\ o^£ • ja~£i oi^'i a j)j\ ji^\ 

.jA^tlo^^LjJj^ ggia iS***- 'u A '^^ ^»^^ 4*4^^4! ji*xJj^ la cP^*- 
oJ<aJ*a A>- 01^^ OjL.*£ o-^t*^ 3-U • jA-Kj (jS^bAjljl ci^^ » J 1|3 J- 5 / 

cjJcAj^ Cjal^\ JU^:^! (i^UI •} o^\ ^J* JaiJ .j^J UiS^\ aJJUjI ^'1> j^ 

- ^(^3-^ <^-^ jJj>^ - «M obL^l jVjl u* y**' K \^ *^»^X 3 ^-^l^^* 

: ja^\ j^ Jl<r3^. 



^•^jj jj\ tf jAJi^A^ ©-c~aJ\J5 <iu^iT -v-^ ^^c-vjiJl J^^^i jl"j!j> «^ 

J^P ijf-ljl J)\ <* m *sJ*3**J JJiiJ Ju&lf ^--» (Jfc^£>J .j-Ul3l o-*^}^ ^ac 

^ ja^^I» [\J [Maxime Planude] *f % ~ «-A* jVj5^> cA-*-^ «a: — lx-\ 
Ml Y *"~^ • j-ul-U M-j£Jt jm^-J ^ j^Jl r- /^ j % <*jj$ ^-aJU^ ^jt 

Jl *a:^ao>UO \eYoj J^tjjk+J *^ : *V o-^J* [X\iander] jX%~i 
•j*£iy<cy]** *&-j* U*^) jVjl rA5i]\ dl'-^S'dl^ij^j £j-\:Jl.U *~-U •x J ^> 

^<js-j<^)l jM-IjaX 0-^i^t [ Baehet de Meziriac ] Jl»/ ^ - >> - *A 

oA^^i; J^s" j-Ci^k Jc.^1 di* [Fermat] Uy j^ ^\j JjM *•** uf^J 

mj&j. J : --uS J^>-3' <J^^ «ifc-W^-3 •j/'\i$jK Jy m J»-^ J^-* 
<c-\5 *jL"a jU^- jjZ <J^3 j^fcil" j^J^l ^-5 c oj-CjLc O^o.L-*' JJl — ** 

« (jj^j^ 1 * j (j^j ^^ V^X V.^ J^ Jj=t ^ cr^y^i • J-^/f ^JcJJVTj ^j^T 

air e j:w4^ \ "\ e r ^jUlT^-/, ^.-»31: <^j3j ! «j^^i^ el^^^j^ db>j»^4»i 



J»-Ol* [ 'A-piGyuTiKci ] ^ ; ol J [ Diophante ] Olli^ *.>j\ <~»J jlj jT\ j % 

J^-l . jJOj\JLa 4-^ fj'l-i^ J^*\^\i oSj»a.Z> ^>Udl r 5lU^A .jJbjLfc J-^-Uj)^ 

. [v] jjM ^^ ju-j okj ••ai^Ii Ai clld^j 
jiljJ Jo^c- J4*~ ^*i oL*j juijjli )5 oVj-C* < ojaIU^^I T ^ ja,J jUwl 



^J^» ^^^ : * ^2c ^^j^ -jJU^a . ^•-ULj» » ^c cjl ^jtji [P . Tannery ] 

• ^^l-^l U^ <:— Oj^ *Sy* O-^^J dfcl£jl o^^aij . ,^-Jjl j*«>« 

cr = t + lt -f- o -f- <j -f- ^ -f- jj- 

T V N T "\ 

A£ = ur 



NV J^-U 

^\ 4oA£ oU*a/ jXJI ib^J oU^ cffjUcI ^l^i- ^^j.* jU <J\U^* <J^T 



[Nombre parfait] JjUijjjl o-^JL u-ito efc* <^^|-ul clklj^l obj». [M 

* j**»" A* U-> Y' • Y fc > ^^)^s- jVjl ^ji— li «S;^>- .j-**^ :>-J^ «i-i-v* ^T Jftzl 

• * «JJjl 6^ J-*' *"** -/, vi^-r^ C N — Y ) * ^Ai^Jli [ *«~f 
( N — Y ) Y 

>U*b.u X = N — Y £.^ . 1 = ( N — Y ) X Y ost} * — £) 

r r x 

d » Y = N — Y > YA=(N — Y)XY > ? = <0 

e © t 

» » r\ = N — Y » tu=(\-T)Xt », o = © 

V VI 

» » \YV = N — t » ANYA=(N — Y)XY > Y = g) 

[Nombre abondant] * j»*0^*» <o-u^ oV^l il^jj^^^yrjJU- li Uju *^Ull 
cjljI . jaJUu^ s ^ti [ Nombre deficient ] « ^si; a* » #^*^ju oVjl i)>^/S 

^jJ^a^ ^ * i • r * Y « N jVjl^jl^-ld -6Tj^>- o^^O ^^j; lS^-^ N Y Mu o^TXUji5 
^^ac A u^CiL ->fjy» O^^ N Y cS^* \«\ = i + t+v + t + \ jVji J 1 ^^ 
Y = i + Y + N ^*j ,/ Jf: (j)}** i * Y * N jVjl iijL-ls -6^^ . ja^Sli' H* j % 

• j^>y;$o£s±£ -A (i-i-** 



^j-Loil i) jw* jji (^JjUl« t» <o * 0^.4] U* ^^1 oV^I ^>-l jm*.^1*iAJs » 
<J1L^% .alS^^viMU*^ 4> • [\] ja^H wia**» ^^Kj oL*l J*u!j\ *Jt oj 

J^ *ojl_*- ^ <+.*£■ i <$S m k* 3\j,£\ ^i\ <_*35l>' J oOjIj j'f <*lf 2\j<£\ 4>K*\j£*\ 

i. " *• * 

^S^ j> & jij^)t\ Li:5l <U <oac uLi.y J^Jlj C$y ij£ *jy* 0^}\ 
[Xicomaque] wy-\*y** ^\>Jy. ^^;, ^/^ ^.r < <£jjr^* ill JjUlJ* 
ij-JLo <:^*L?t<>*tiV^ ^ja-iAjl cjllS* j; «4-^1» «w>Li-\ Jp--u» *JlUj* . [y] jj 

I^jo^ i) [ Nesselmann ] «JU-J ojJ^VjI ^Vj^U dli'^lj Jr>U* [n] 

erJL-^ ^U <SXla^ <f"U ^ ^JJ>^ |^j» ^-uiSjl ai4_*4ul JJJJJ S ^ \s M< *^J^ m ^ °^ 

^" o • ikM^oJu- <.^j [Gerasa] ojljo*- 1 ^-^ [NtKoya^og] u\p-k>V E Y 1 
o^j^cl^J #^<Uiij^*-^>» ^aS •jaili' I olij o^^ja^Cl «a^o \ \ • ^ a!j» •a;-*<:^- 
^OULA' [EKTaycoYn apiOynTiKn] tcjU^lJi-a^» ^*ltl<JlU^« .^a*l«Lll-A^-U 
oL^^ »^Ujj o^^r^c (j^)T oj^Vl yWj* . ja^*U jV-11 *d : ^Jl— j i-\~>-j ^/ialj^ 
•j^-o4, ri^ «^naa^ <*-Jyj crzjj^ try***'*'^ d+tj* LlJotice] Q^y t o\>*Jf t 

• 3^*<-^-y <^:x»"V ^ JiJ^ 0^ r - fi-»l»j <ii «j^aS 5:*jl ylij i)j>-j5j» .ja^OiJ »-1* 



* = s — <jr 7 + cr *-> 
[\\ J YA <~*S J 4-0L MU*] *jaj&\ lk^\ #j^>oj^^ ^jC^lldlwjUUU/ 

ol*5 jaJ ^u) j\ t*-*^ Oj^J <*— aZa -//U^ Di-/.^-< J «J-^" J»S aTL? p y ^ 

^kc\ iij^U* *J£ d>As <£>\ jk^^ty ^ J J. <^W*y ^b^ mjXLgr\ JUlt 
•j3jl<5ljt cT^i* <^JJj\ <3>\J& k^Jc^ •Jf" 9 j\j,) **b' cS^^l^J &?* ^^ 

«~> X r rr 7 X ^ 

^^»UJjl£* J-% ib-U- ^S^ [<jl» jwjp ^1 iai-J/ U* b] £*lf*J ^lf*l c5*i-^ 

•^Uc\ M>JL j-u *jj}\ VjHjc o^-l-^r j' i^a^Li (j-OU* fjfjSZ* 4* » 

. jXlVl <5^ <Sj) (S j) *jf O Jjl ^*X» *j>\} /O^ lj o^J 
(SJ*>- dl*<~-A> %Jl*mL- jr jVjl Ojtc j-\b-> c£^jA>oA£ a^li* ^3^i^» 

jj^ \— Y JJJ>. )jJz* *Lac / •Ji'Ki (\— Y) Y^Vi'^V'tA^ 
.ja^J r^^ ^-^^ jUjjII ^>-a!j\ «fl - ^^» j; £jy Xa ^J^JU^Mb^-» 

. j^jIU o [Eudoxe] ^-Sj^jl o^V.^Ijj ^^a 5 d*) ^j •*U»1 



<^lLyS Ojl jy S % .*J„) ^jJy** J J, {$***** \JJ*t\ oj***' <^— m>J<M^\ Jal* 
A.^. c£-^-^ • [N] .piAlJbUj^ ^^*J^>' ^-^4^4^,-^ A)\j\ ^>\ i> jU>- itaU^ 

€ /*-i3y <*»U. > jV^ c^jU- oXj^ dlw d xJL. IL^i «jJ-djl cSjU dWLi* 
^ildl^p [Propriete permutative] J^U ^U- < [ Propriete distributive ] 






[w <^; - <jit mu* ] ♦ = ^ — o* «-> + o* 

[ \ i <Ja5 _ <JIT MU* ] ♦ z: 7u — T L y 



CJL^Jaii o^'^-'ljftlftl O-^J J}4^ •-fctfljl .r^ e^jt A ^U*J^ *U"-*JM [t] 

l^J* . ^ju^* St^ cH:-^ ^a.i5^ a^a:a ^ J^r^* ^' dl"<ra5 iujlj ,^1-M Jji-~* 
■V^ trbj ^ o^<^)\ J^*^J ^}JJ <J*i-&^ cr^J "^-^ o-^:*-*jJ> j^-^ c^^SiU^» y^p ^U1p 
[Les Elemente] « J^^V! v l-^» -Ufiil u-*: b j* • J**y*l 6^j b J f ^^ cl^^J 

• j3ejjzjj\ j\^c\ ^L.1 <JL^ <-a:jb o,a»j&j| O ^^ OjO. J** Jl-&j\ (J^-*) ^^"' 



k*AM0 



<J 



Jy\ jY^^J* Oj)j^JL*:-\ J^a^<U Zjjy 1 * oA)j}\ itfAtjfjyLj^ 



Vil\ oj3jl <*— »A> <>*^. c$~!.A-> ^ — *- * ^ ^, jVj\ ^* <oU*.1 ii^lii 
•j^J^Ylw-Alj 'J [Euclidc] ^/^Aijl Ol'j^ c>L>-jr # j*>C.O «o^Cjjw-^l 

«O^Yjl ^-ilT -u-^ajLr^l [ Chasles ] JLi j-cJ^lj j^Ll^ oiiywlji^ [n] 

. jaC.4,0)J ii^ jl^ j^Jb^ «-ij^^ 4-ua j»tjl «Jjlwl 

"'i 



4Jli jl'T 



N Y 



j) jljX j) I j«£ jX;jjU j!^ d jl3 jaaJjIj^ jJT .jIjj! ^ JUj jj^SU-aSS" 




( v K^ ) ( N J<- ) 

Uo j^£l j£"\ ^.cS-^j. cs** 5 .^ S*?**) ^* : ^ ^j^J (3'^-J^. c^^i. Oj^jB^ dj£\ 
•^jliJj*j^ dMJy, o^i-jjIS^ dUr^jjj ^jlj\j^ £,J V^» *j\x** J&fjDl 

JjJ^\ yy W' ^iifcjUw 9j^ ^Jij\ v < Y <\ <? : UL:c\ j-v^U < jUljlj^ 

• [\] jU4.'j)jl Lr>-1 4^r- J: c t^> -^ <£S ^H. 1 ->yjk' ^ 
fyj\ jL*lJ jJLyll oJjj^^. j^fj ^A/!r' dVoU?- Jl/t # xJL* ^y^ 
db^Lx'l k3jJj<*\ •3<-j\j-Vj i \ *lj\ (i^y^.cT^ i^-A~*t ^UJJ^l #^i B 3 Jr" 



jl-L— »• iJjl JUM jf r- ^t < **■ •xJL»» *CJti ^ly\ oj^ Oj»JjI ^ 

<by jX^TjJj^\ \j^\ ^u-aLJj J-^T lA"^ ^-A--' <^y\ <&j % J& % j~* Jf 
j:;! «JjI > &-!^ .>u.l^j <yl* [Abacus] «j-yU lj [ Abaque ] «JU » +*£*. 

V &M ^ ^**^. • J-^ ^^ c^-^ «^ J^ ^J^ ^1 J'" c^ J ^ ' ^ 

oj*jt J^U oj;-» ^^ (\ j£i) «M <>o^ ^^L^x^\ 4^bl <ji A*y. j^ V 



jr-ja-oS^J jP^4 : -V [Fibonacci] jrl»">j^ j;>r^^ 1 ^.l^jVjl •a-1> < [r] 
^>.L o^ c4»lilj j^-^ Ji-Jjl crO\f *^ — v^r* ^- N Y * Y ^ t Leonardde Pise ] 
♦^«uilj^U o^dfljl ^^M;* ^.-afi cj^jj jj' »^^ • jj [ Liber abaci ] J\y^ £j>xJzf\ 
di;— i dV[ Paul abaco ] j*lTj^ ^>J ojj^ j) Jj» ii^^ cii;^^ l/j jj^I jy 
«JL-^j-L^ i^Uy«.« t dk~iju) «STjj>- fcj^^^J^» *-*- 1^ ^«i L^ t -'y^ «■ i ^*-** tS^-^'J jJV^ 

^JUai^I nL.V [ Boulier compteur ] •£}-£* jL^ Ij^^l J-* o f 2. \**** [t'! 



+ 



j^aTL* ajl-LU ^j5M oyf m J-*Wj 
'jVjl «-3 1" cKiJ c>j>-» *d*L* «&J* 



^j«Jl J»> 



jrai «U >^t^ ^ ••^"^ <£~¥5* ??\ l Arithmetique ] « ^l~>- » j/j> 

vl^l J.a<^L.-*>- Jl/*\ kJj»& <+*l> fJ^J • c£"\' jC^A*>» ****-' «W «^^ ji*ti»V 
. t£-U Jy m JjLJ -g-* °.// k*^ *iX<*J* ^>\ £ . cf **>) 

•j-aJj^ v- 1 ^»uljl J*o ^^^ o^.^ J^ ^1 / •JJj^ (j*yU •JU v/ a 






yita ?.6 io 
d\^J<f 4^'IT i *lii c <>-jj CX\ Sijl+* ^ j$^\ e*<&» Jj^=r S'j**^ 

• <j^l>*\i ^<aJ^** <<>-jiio A ^fOy*\j£<* •<£**>)j*«*F'fj 9 ds~'yij^~y $ 

\IZ O 10 

»m.u- *4~a- j^ys^ • cs^J y^y^ ^-^r ^y?£ •■*/ ^^ 0>fJ <5b* 

• M^J ->-? /** A»* *£-/J •jUj^ij-a/ cX>J^ ju\/y ^jjy^i^ ac\ J 

^Sy J^l jVjl J^*i~> ,;c-L>- ^)fL^py ^ •xJL» aJVj» j^>1; <^iiil 



i^jL*i; [ Matliematisolie Beitrage etc ] [M . Cantore] j^'f-jl^ [\] 

. tfjjjl o*^!^ OJ-jU iL-O.*? ^ n t \ ^J\ 
«^U>i)JLbl>i dl;^V J», ^l^i"»^' €<^-a5 ct* £. ; l" i j [ Delambre ] [r ] 

. Ai*yjl ^«»-1^ <JL ^. J**- j' y 



jUli* Ij -jp^f ib-U £\ A J J^l ^ 4^ i<J\ jjl^f 3V viLll»,^ ^-J^J- 
J^V, il»'j^ W* ^.«^jl jU^ J-^Li-lj j^-«J» ^\o. <*->j-^ J-«**U d^l, 

Jij* ^J c5">^ J*'/ tfJ^->' J^ ^a^ lJj^'V^ ••atfjl^ a^J^VI^JT 
J^3!i L>U:> \S m J.J m 3j^3^ •zj**' J, ij&^S <cr J e^&Z* <rj£-) ^J^ cT^- 

JAM j^-j* ( ) j, <^ m jj)h Jj\jkis*-J* }&\ o3^ Jljl ^yr'J. - t$V 
.^.U JL.J ciV^ Ojl^j | < -i ojJiij^i i$Jij>- S' < 6' io' . ^j^\ Jjly 

L>^*3 liJ L^^J-^ ^Um^J aM *j\<* J** tJ-ai *M*£jl$ uU-*m> (jU^I* *3^ 

N N S \ N 

^ ~) ' \^) ' r 7v) ' *(v) ' Vv O M 

•^jt £t£-^ J^-fi' J^J /*^J <Lw~> J^-*^ o)jl viAj^l 4>ljl ^-<*AsL^i 4~L- 

V IV III II l ~o 

a 6 ct 4 a * a * a * a 
• . m t n ^ i <'^Jjjj\ Jioi'3 <J<>-J* <— i) \}\j) (J^-** <~*} J^3 tijr j^J. 

jLj 3^-lj * jlj !»3 lj>-' J^i c-i^ai ojii jjJii **Ja>- jJ*A>\ £^3 (Sj*jW 

: Ijl^cl jjJ^^ o^^ #J ^' 



o 

yea 



K6a aoa 



: l r ^:^ l j 



^-u*>- [ A6af ] ^r'lT ^JTJL.1 JL*:—I dl^J^ ^U-vJ .fijjL,» Ljkrfl ciU^- j^ 



V >-u 

.,. m' m x m x m^ 

•m? m 5 m t m u 






i]^p cf 6 "^^' ^>UU«J j^# dy-*>\ £ V^A» • t£-*i) cr^j'j' j£~lf <£*/& 

Jj4^-^ U-^Jti. ^ J^,/*" ^J* ^ °./^ Oi4*.,jj **y* •ijif. ^^ 

#j|»l •-cTj^-» nMi/^6 Jj^jt Y'£*'A* # * ^cS^*- A*iY J <x K Y : *->^ <jW 

«J_;>- J-&-*- <y^\ tur- »ji!L J^ul^ Ji-ta •Jj^*- M C)jfi~/* <S*\j? ^J 

iSj&A*} JUl*1 jj-g) j3j d J i J^J» ilj^iJ^V'^ Ijy . c**l J^ o^J 
Ju^r^^-u^ dilU j/ >> JL. Lio**! j^jJ JUl [Talent] jVl" j [Stade ] at- 

ojbl lj «J^- 3yJ» j\j ^A JL^j % &$>; .«i^l f^j 1 4jW^j o^>- j-^- 

• j* [Diophante] £*lj* dVjy % 
•j3s±\\ dj?\ **\a\ ^„aTjljl JUp^-I Cr m y^j\ J j\**4>\->*\ J?J *<±M*\ £ [v j 



^| ^5^>- ^ J^J J£l jl— al'^ 4*4>- ijixj£ OjLc j->i^>- Oj3 C/^I 
#J>U •jUj» &J>- J t J&* «j^A^ JaJL» JJ*!L«l-\ 4^1 ^^ jVj\ J***-**.* o-Clr 

: P y* y <* m J$ ' J' ^rJ/A^* i£^ 

a p Y 8 £ ? '5 *i ^ 

\ y v i o n - v a \ 

t X X [JL V 5 © 'w C 

\ . v* V- i* o. "\. v A* V 

f ff t u cp y ty w £X 

\ ♦ • Y*» f • •. i • • © • • *\ • • V • • A** A • • 

*ljl tf^Ul ***>& cH^X ^- io «M^rO J^J Jy> *j3jI ^J *'^ t^Usl 

a B y S e <; £ yi 6 

t , i t t i t t t t 

^ . . ♦ y#«« >p . ♦ • £»•♦ o • • » *\ • • f y ♦ • • ^ • # # ^ » » • 

4*» l' [MvpidSec] c ^jIjm » «o^j-u. libjil .^IJLiH JJLirJ-^^c. V--L- 

*ii- J^ •J" g]»J • J^„S~>f A?j>- M Jj4»'j)jl S*S?1 A^lj J*£\ JjJUi jll^jj 

: $jy* y t 



M* M? M* M 5 

\ • > • * : T • j • • • ^ • *•* • • \ • ♦ ? • • 






s? 






JLfcl> j/Jjl c,LjL. ^iJ^^-JU^ 

V*\\£-j — ^-«IL-J ^juuI»* «L*"bJJ» dtl^Uil *ljlsi-l — ^jlixl A/ j ^ a *" Jj^l 
il^^j <ojua ^Ijjl — V^" £*l\jl*« ^rb^vi^ : * yl-^J <o-u*flSjl — ^-Jl-j joj^l* 

t3>£l di'.?. a^^awJLJ/ J^\ •^j^Aid ^UJJ^l iljW»!»^ f'** 

• *C^Ci nlj^» *JJl» OAiij^lLji jUr «j*^ # likioJic *jljlll J^-lM J U.:— I ilA^>., 
.jk^^J ^*=r^ •Alir' jj^£ jjll-<*^ jl?Ti^^JJi o^X A-^O 1 ^ •J- x ~*&JjJ>tJ$ 



V *3lil 



fV 



Joy» <^^i ^II \s\y^ £-&*?£ **J, • 3^1^ }^3Jy <iyj* *^**J oLail i->ljl 
•> . ° x )£+£ Jij??^ •^• J ^— » l^*-^) <j- A ^~ 3 -i c ' <-»li-l »ju-J ^/ : iJj^l 



f* s '**' 



0jJll*O> iij t A^AA jXC^l JjJ^J V->L^ ft*A»y£ t ^jf} ^^ <j}*** • J-^ #J ^ 

•±\jf m ja9(Ji-&j\ »x\^i0 t£££j£ ^y.^) *^j*\ 3f\ •j£>>-0j£ jALijC^tj 

* y? y* <J*J, g-* J^ ***l» C->L.!&U *XJL* J^l»*^ <-*>* ^^ • ->"*— ^ iS^lf* 

J&3jftSj6£*\*k~\ [V] ^^JfJ^S [T] u\*^. < [N] c/>-^4f 3>i 
«-JU *<*&'d£l)U.-~it 3^ jp ^^- • t£^ ^<l/j w*V*\ *bL-l ^ •jcjaI 

j;U>. < Jlyi ilj^Lj» ^^0-^f tSjM vil »-v>l^ j-^Jl .c£-v>J </^» li^kVjl 

*liii* ijoy*^^} *i>LHk*j ol^lii jl'jljl jL»jj j-*-*_A 0^*^l;-?c^ J>* ^-> 

^>l«^ • j*J<~zj£ o-CL.SJjJ' <£-*>• iii?- o-\»l ^ ^1U^* . j-OSj ^^ •j^»Jl 
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olOy «i~i-* : ^ j-^-l-*t <y* *x-m*j ,U jfl^ 4^j^ j ^Vl c-jjjl ^i^ 
j\J j*o Jl/j\ •jj^t-.l *jO [ v^ ^ N°^ 1 \Jr ***** ^^ cM'j* 
: jaJ*| a^-j^ l£-?^I jV^i j^ <:L*^cA^lj *iV^y ^^L» 
<U*^> a!1 o ^ . jA^ijbl vjl/i cAr (jxi\ ^jJ\aiw <>-^>- £j^.j ^aIU^ ^ 

<^0 / J 1 !,-^ crv f-c^-H, ^Um»j ^oM \j^\ j** 4 ~»a* j^jl" Jai— .x-lr 

. jxiijt vl^ f}^y oi> ^ jV^\ vl*^ l J) JiTlllI* ^li* ^-uJ »ik-V j-d 
cr^t*^ 3^L iiUM-1 cfj 6^h : ;3 J?L* hTjj^I *fe^ JT h^j^ J'* 5 -?^. J l ^ c [N] 

_^3 fja>-l^i-l JL^JI» (!) 3L* -i>. XJU ^l-^j'j ^-.3 «-*1<*1 »^jj rt^ oA,a>. a-^^ «r^^" 
. j-i-JU- 3^ o)j^ Jfijl -<rTa^jl* ^jb ol-*-^- 3y. 3yk •Ai^ji <>^ *iiU- ^!>fej 



f<wj3j'jtj likjuU- .jU-a* OVj!^ ^Lp*.*»* • ■Allfljl cS"*^*"" ^Y* ^jLj 

• ^ x ) (J**} f^ ^ **!(/* J. ^J- 3 J* 4*~4*~~\j (S^\ «j^a*^ <>-l^>- j\<* 

^-juAr «JU»>U» /^-It^J^ \**\) *\£.a*jj^ **^>i\y «Ali^C^^ vdXVlS£jk 
^\ j ^l^JU- o^^'U-a^j^ cT-^J^ • [\] {£->*) J^W.f. ^y** \**f *r**^ 

<i^ o-CUb- < 4>'U\yi-jj>. <Px.\/^J *<Xj£jy~+ € A»Jlj\ e^^i'l iJi'Alj'3 <j' J- 5 0^\ i 

iiL-<pJ^ ji ^y^ ^ ] Jk~-P ^-?3^^ (jr'^J ( r ' A * [J^-uJ] ^i^Jl *^*V 

[Y] .jJULiJfci Jyh £*J ^L^T <UjJU- <** : ?) K ^fj. <l}^*~*Jj)j. lM JVT 

dlVU.u-*j dil:$jy4* -j^Ji» J^^^f *<;** > **<~) m \ <j^J>) ^^-^ *»jmj yb Ci^-Jjl 
JTa:a^ ^-UjI ^Lj^J x-JLi%^ #v ^ *yy^jj-^9jpjJ^i\ t >-J ,J »- ^r'j^" 0>^J J^b ^J 

• jj^ji <ij>W j^-* JIa^j v3>^ / ^U!» ^jjj 1 j , jV*- ? -' ^"^^ ! <3 [^3 



- «ui jin y ♦ • 

i**l\*t~ m S v * o\* . j^j j^jlilllf jVj\ ^-^ ojsUJjC j)o ; ^ ^. Jy ^rj* 

. jj^+jf- <:~> \*i ^Jfr £>V i!jy a> 

rjrJLjbl j!-ur <j T <^j/ ji'iV^ J^Ji' <J-^-** <^Ul ^j^jtjUa c^J^Uj ilkj. 

A-iJl J 41L-J » — c 4*»ULl *.; jl| J 4JL.J » — c ^ ; il *J J\ J a)Uj t 

^J>-l 2\JUj 1 — « 45 j j' 1 31 U j » — « 1^1%^ ^^*3 4**J 3!Uj * — * 0LU12U 

€ 4^ vl-^J^J 3|Uj » t t£jKi)\ jUjII J-vJlJ 4JL.J » « 4i*lJ~l 

0-dL*i~.\ ojy <iU~o£ *j; jV.^ J**"~* O^i^^o^j Jl'Lj jl <^J^ cV j-d 

j-v^Ui <lai* fjL ^jlf j-x>*J15 Jj\ vio-l j-Cuj o5.$l <U *jJ!~\a cJ\ Cj j^ J 

» 
. jjJSj c^/I Jf U ja5 jl di 

• c^a\ JfL «iX <^.^ w»*-*» <j:>- j <J>6 **j?^ f ^"^ (^ l^/»<^* .^l»* fj^* 

Jjl4l— <j j> oj-C-l* »j4— ~-U3!» 4JI— -^j «ij^ j'. J r ^ *b^>-^ f^l vi.*ij jji 

. j-cAlT ^*j.:*1> « x*UM » djLJl j^ t? jj^ J I 

[\] jAirl j) / .^^B #J/U ^ •jlI-.c- [\cy\ iJ^ ^jV] <\YV dl\,£ ^jl" 
^i*s iJj.j^l j^->j *jU J.-^^* O^aJI^ (^1-^Ip ojo^IS »1^ J)\ C/ m M £ 

. jj-lrl ILlT'i <Kj:^ f j3j'*j JUJb jL-j jk-O. 4-1^:* yLi-IJtfj ^MLJl VU y^jl 



Jy^\j j\*Ll* aJIU^* • l£-*»J J}V~* *&£* c5 « f-*** ♦ •^•'b d&oA^J J^3 «-;lj\ 

iUi^-d^LS ^xii- vil*^^* cr-^V^^ ^r~* J^l- 5 c/J-> o^lj^S j^^c 
v/jj Jjl (£***>- vil^^yjc^ < <jX'<o\3 ^»S^ Cpj^ 04>- Ct m j)^ m •j^^j\ 
J-^lil jl'jl^ •J&L^li J^'ll-1 «ajJL c£j^A AAN - AVY O^j'iU w*>- 

JUlU **<<*} J, oj)j*?[*i) C~><**jiXa J^UU» #jA)*j^ J-^jVj -^r^J c^**» ^/J^ 

»-*>l>- o3^ «iJLrl ^-.Ort^i (^li\ Jl_- ai'Yl-U» J-0>i-j? . (^J^\ ^^115 <>**J 
• ja^iM 0>\J( jLo-\ **\jj\ ja5 O&j Jjjl j 0:jC W;;l *-*>*!.$ ^t^ # 3^ 

. jxik\ oUj Uiilc #->i*^ [ •t^-V^: j> ^ N°^° ] *.->:* ^ : - ^^ 15^ f^ % 
\ : ^> _ ^.^^-Jl^lT § ?r\ : <i : ^ - <*^ : ^ <^-i - <-U«5 jA*-i *ry [n] 

d»'«.>tj ^U-^i-.-oi^-aJlj 4Jj-^Jc.jl cibj'^3 oV^IJ^U j-^J.0! d^^-C^r'dll.^jSjl 



j; cii- 5 -^- o3y ts-ok jLJ4-y o^^l^a^AT^U^jj 4^^"lj <v*U <J^0, ij^y* 

.jXLe\J$\ .a;JU^j ,^-C- AVV c^«^yj c ju/ MUjo/'^-^^^-Jj; 

<_^o ava j J^Ol •-»W <ji-*»jU ** j*- J? J^ 4>J (Sjtf**- 4^ J& j». 
i»3j' ^jlTjJtf- £li *4^ u l :V JtJ^y • J o'> s r oW »-cLJy JjVI*^ 

YYtr •-c-*^-^" aJ^iT ^U^l <^~i oVil jiljl 4^J^ Jai- dUif". j^ 

•43 di 4-^^ •.aj^I.&.ljf 4>ljr *4|UjiM ^>ti *a!Uj . J^X-"jj.j **y*f <j3\/*y 
£3 ^-^ wIjLn^Ulj Jl? 1 oJ-O^.^ Wi «tfJ^p**^ dll-^yjc Jali 

4jlLj* o^jl;tT*jVjl 3,^U ^jd^X C)**/* ij>A}\Jl*j\ <\jjj\ d^jf 

<&.J*\*j. ^L-> j (ijUj jl'j!y /i <>-*.iL~* #-dU~ju d\:^jy £j <*~j£ y 
• [\] -M~iy 3i,U <> m{ J<^ fjj* tS^-ii- *^>- VI j/ a* £ r *j fJ^J oM^ 

^-^ •j^ytL-i *m_*j\ ^^aIjl! ui^L^r oyi ^ b a*^ &<*-j *_>?-L* 

.m^^ j # y^y u n oVji jiiji -juLo jai-i uiy^ xy^ **:-^\^:f 

• [y'] j*»- x *-r) \&\ j^-aIj! 

*L^»-y J-c •ijJA/U^.'T'yO . jjuuL,4,'yj| jj-^i *i-<i % *Jj j&\> &>.j£ y t [\] 

. j-ULrJ i-Aij.) »;/o'L ^t^" C>^ LrUj-^ : ^ c!iy «-U!^ ^j! ^.) <^i^>- 

' J*JJr~* fj^^'^o^t 



\ \ V Jo 



<>-\^>. ^^5 (jxS S jaJL1j\ ^j m 3 j^* ^tU* ^-^^ vi*x*-l:^ ^«^T 4*1 



• jAJLll o^ 



j^-J ^\ wiJUi.j «_^LJ* o^^/LTlj 1^5'j ^jl^iS £jfU»l CSJL;-^ o^U <U 



jJJLlj^j» 



?\-fi «J*^ (S^3J3 *V»-~ jj dl r MU^ loU . jjJ& J^ viV^^lj jJb\ j^-U 

<s*3J3 4j?k~\ ii\ r \\Ly . ^j^\ J$j *j>-y *3yj u*>L/ <=r-pjl «xL> u 

. [\] JXL*})\ J i ***** ^kr" \j 
: j^\ <>-3J % •*£>£ ***£ OjlTI j b ajL*j cX^>\j ctL'-P^y Jc 
^-AlUj ^A^l'^AlIJt^il Jp-J 2j]Lj» JjJjt ^ji jW #jJLj?> — \ 

•ji^tjf. •ilL#j 4 ^'^* ^^ •!j^«^ : «**k* J^4^ •JC'ldl'jl^y** ^-^v*^) "J a> 3V 

<»ia3 ^ j I <-^^^ J^L^j^- o^- : ^ ^> f jf* O^L^l ei; : >c^jl J^ ^^l* ^> [ N 1 

Ciy # d\j^J 4<*JJ \Sj-l Oj^ J-* l>*Vj* > »i^^-> 

i^ij* jl.»^ f&* <*.iJ* jjj 4ij*\:&* a^ai,j»> Oj^j -*j 



AY©4»J V^cS***^] J-l dL 4—o^l dX'L3jl <^l 4^^u* o3^ «i^»^^- 

d j>3 <^-'j>-jl» jJ^t5^B J^'t-I jL3jl Jj«j^I*j1*<£j^5/ JUjM^-jiy^Uol 
^a^jI^\ ^i" vil*xi>- v^r£" . jj,JiAjXy <lll5l~l j Lis- jlT~jrL. 4*\ c5^1 

^L»a^X-5 ^^l J^U- A^>LaLl o 3^1 J f <j"*Jy* L^^t^ <—>-J^ viAia^^J ^W^ 

J& c5^a>- <^j mj J-£Jk ^^.j;^ SZoAj ^\y* (SjSj~.k>- ^-te <-J*o3jt 
$Jf. ^**i^S J^Jl:J j^t^y Jc *j> }** ^ Aa J. JJ^ O-^jj 4fc*"t~l 



c-<-jx. jjU. a^ ^LJL ^i^. «^<-j^ o-^*^ kSjts***- <Jljl^ jttaL* Jj-J^^jj j^ 
Jc^-I jwj^ CiUll <**-i J^>- ^rj ^^rl (j^tJ o"J Aa a:**a~>jAa £jj ^»\ t r JU ^U^ j,> 

\S)'*s£^£\i ti $jt\J^Ze\sj£j <*Uol Jj«31i i-jbi'j' j^i^^'li'fwMy!» O •^•^lj<>-l^i-j« J >.S» 



£>]» LU <o \Ail •■^ J-> ( j < ./.U 4> m J<?j ^>-*lj« •■> SAYA cM>**- 
j-x»J j^4^ •^r" 'bjl* *\Jr r** <J?~J/ A ^ — • [ - Oi-Jl^ ] (^-^jJ/^ 

jityi^J g^^ 3j^ TjfaiC-ljj .j^^l S^- 0*\ *^)\} t^JJ *^3 ^6 

*j2j£i( »^j\x^\ fUUj.f^iHo^je- ^ojr" ^ f-^ j^^-»" •jTy*jjSx-l Aji 

^jb\^j?lj^U (^jui> O 1 ^ 1 ^-^ aM*^3 ^S ».s^jy amiU-jl^j ^jaU^^j 
4 : *l>* « jVj/^.3 » b « ^. £^ f .3 » ^J • c^^lt^ 41^ ^.cJ^j* J*S^ 

#au.'L iljajjj J^J 4*J <>3V oU^Jj olc^J <J**-J ^>-l—» ^-^ jj3j' o-**) 



p-UOl «iX\!ai' ^j,-^y^ «iAl^'U-A^j 4* • t£^>J vi>>>- jU-S' a>-j^ j\ <^\ j:JL&»j 
uU^; ^^ AY^ Jtt^-jM* *U-o (3-<^ AYV »^'Ua.^; ^i k ji, y 

l£,j^ ai'U-a-*»j <J£^ Jl^j\ <yjj *.a\ j^B #^ j^aa^\ <*bu oU*>jj ^jiHvi)l*i 

. jajl^J 4j\jp^ 4^^; Jc- jVjl ^3 d^ 3y* 

J^i ^^a^. pISj^ £3^ jVj5j\^L 4-* l» «jlUL» j^a>- £ w 3» lj «jKjy £3» 

^ oxj yJiai\^j.^r ^xi\S^ <j>^ j^~) e^o/ <*v jVj\ -o^i* « ^^hji^j 

[ Bibliotheque Orientale ] J^ ijU^-I? j f J^J^f <j>M -^~-f- ^J c^y 
*l\:*>)j i*\j ^S i3<j*iji J^ ^j-* f^^»^ •■> [ Herblot J ^^ <yL» 

«^>c-a]ij Jl^JI jyL.~o j> dAxl>- ^> jVj\ t^^^i (J*/* viA.'^^y ^c ^J^K» 

.-vi .f^Jjf aJ^c jy ^^^J j jsIj!» 4^>- ^.j^ ^V. «;-^f^ jdAU^-l 

^J ooij ^;^<;^ \v J^M : ^ ^l>" ^aIU* 5'J ^£3 ^. <^L jo»"j» 



1+sy cJ'-JV^"^ jr~** ^^ <^J-> ^3 l$^ <J-X*^*u*j 0^-^l»J ^L^ 4)^*31 

^^A UV^3 cS;^; <*ta^£ ^'j*- bij^ <£\j*& <U ^(T -*-&*• <>il*l>Uj 
^Uili g^-JIJM^- IY^* ^ jVj'jl t^A^^y a>^j~<2£ <>& »^^\H u ^ * ^jjS ^^v- 

jLj j (Jl-J*j\ ***J>.> l^f *jy <'<*}} j l j-*_~lo\ ^-^ <^J^4^ ^V.c^ 

S>:~\xS J>jJ &A jJit 4^13 vi\^j)^\ ijT"*rf^ ^-< : 1». ^^t\ a.^' feA 
«^-' ^ ijl-Mjy ^iV j-^t-^J jwa^^J ^J A-i^j j*> m * (3*1-^* lPjj'. j'. o3j' 

Lfj\. 3j , - j*£'* •^U*l ^4^3 C**y\>- (i^>-l *.*X'i^.^ «XTL>- jU3 «it^^Jii 

O^lj dL*jj Jj^3 ^^ a$\$jJ ^^ -Ol tAi\ <~*jx* JW ^ ♦-C^a»^ O Cjj^ 

»3J^I ^JAlJ »^Aj'U.A^J ^> . ^A\ JiiM W..U- •X5^.^ J-AiVA l\j\j ^U 

\^\ <iX*A, # U.A^J j}J> *iX F\J)\ • (i^J JLajX~\ JtoJ" 4il ^/^i'j j'^L-af j}vf 

v^rJ •(j^ > ^->j^^J' J A V^/ g-^ O^J Jl^( dX'A»^^j oVI J^j J£"lj 

! j-u!*U >-*ij*~ J^A^jjj ^aJ el^^f^o^aJ^^ 4*jiaU yl <«b»-L- [Y] 
bjjj* -^^♦^jl ojj^jl Jlc^Jt t*l*jTL> | .JU^j «L J^i>- «-u-i^ ji^bj trbAJT 



<^j\ i}j>x\ ia->^ jLM^M $y:y #aI^c^>- dU-^U d xJjio aH^Laj 

•tf aJ ^j j : ^ #43 di ^jJU^ Ojm j^ji ^=r/ dis: ! £j^ ^^ ^ 

■^rj* •ai^jI JijUU 11 tli ol^U-> # j/j 1 , cijl .<£jJjiiM jUoM aJ^y. 
^j.Ui!U : £ ; £4^ .j-^jl U : * <:.f^ / iJ^ Ujj j^I jujul» Jjj/ jVjt 
j}Ul ojj«> j-aS JS <>jJ^ ja5 <:** j^ ojjjl (JJj>- Wj--* oA-'iS^.^ dl^j-fc 

J^jjy m <-*-o3j\ «-iJJlU*c Jijl <U <_ : JK"Jji JU>> di p-jljl jVj\ j^jji- 

jj^U^\ dUj^ajJLj^^ £#~\>Ba/ .<£jJ^}MvL,Jij^ jt^l^Ar *y y*l)& ^ 
£y^y dJ£T F\Jj\ i)j»^J 0^a^\ o'Xi«*J}^ A+*~.y < l jjtjoij'^j d&> p- jljlj 

^jur ^jaj ciii.nm.c ^-jI jjt^-J ^iS^p- W^-j"* •jl3j-w- JU»j^ di f\ J^ 
mj y. Ui- ^A^j *j^ j^f *^^ (3-jB Kj\ j^SLr Jj^lT jji- jSoX^\ 
.A* J A <sj£~z <-<^jjj\ CjJm j £"*J* ^j** J'. • cS-^ <j^ VJ^** <^j\ 
^^B<*15 ^jU^j^^Joj^CftA:?^^^ O^l *}U| 4>ol pB/ dlp-^jlj f^/ijl 
«M Ujj* J^jJI-^fi. j£j\ ^y;f ^ f' j' j I A ^->3j1 di' y. . jajJl y JIB <Lj«o 

<U dl^ .jIj^j-H uiifc : ^ <^jjj^J^ ^V lij^.j'^j^- 3 ^ c^^-fl l$^j c -> 
a. r : jj^^i» JjUe-^ a^^-^^j j&\ AJ! <*> m jH\ iljllj 1 . c53i>!U : ^ ^ibjB 
° NU^] ^f j' vib'U^j ^<:^ ^ Aor dl - ^ ^jlT 4*5^ <:^j\ .jjh!ji\ 



JaiJ i ^J^l Jytjf % # JAIJ^.- di P-^j\ aALilST^ jlsj ^jf t5 A; T •*' \j£ 

j\^Cr l^JO^ ^y*^ (Sj\ •J*- VI • c5^ ^*S^<^yj (jj-\ •-*»"' ^ *^,j3>I 
jtJTy f .JUJjJjI .xl^.I j! I jjl jy> ^ •a:—*^* o A\Y «JSorl Ja-^ 
di p^j>j\ ljL:*l &*£JSf % <^\} *{£<*») j£\ \^y K ^y <i„«W -?r" »bjl** 

J.~a^ j\j^ $£j>f m J-*)fc\ CajX9~ (£\j>-\ &) i^ ^2* *H. J ~^i£ J rr-' -^S^*-* 

cS\^>^ #X-*L>- jJL^jJb f *iXij*~* \> m *\c* ^-* ' ' 3y& J /j' <^l A jJj^ 

</» Jj* J! I" ^jaS^*— ♦-cJU- vllwj.x Jali . ja_jl1j\ (J^jy C*'£ ^JU • s fcl i/ * 

. jA£>A<*jj UfJ. <*~\ j-cS}li •*'->£ J*.^ *oLu- 
di Jly-l ^Mjjl* c/"- 5 •*•/** iji^jy.»*^^" «A^L*- «i^>* *^l«A* 
dl'yijl Jl jr a jYjt JU- di 3j\ .-ufcjl* AV* 4-^J>\ • cf aJ J><£ •■»> — I 

£ j^ oVjt ./U* <>-j.> dj«* O^JrV. &**Jj~J. • tf-^er*^ ->V-*-* ^J*/ 
>U-^ cJ^rr^ »'j^ <XfV. &y-+jj c5j t . «i^tr?«fi j'J> oL^I tak di 
Ol* jj**^ <Sj* arfi <^y&3\ JU u-kj ^» cjJ^ J /-t/ -> Oi^J ^^ 

di pj!j\ jYjl -h& J m"^ *jdtj [ #JbL*C Ao ♦ ] dU-^b ^jj^ 1^^* 

Al^ai- ^U^f^l dliiallljLc Jijl »jJUl^i sl-iVi cr^' -'jf ^^^i' 
. ja^JL^aIj^ Ji-\^ o^ ol^ #ju-C- AOY •J}<* j-*i JU *jU 






dLa:»j*- JrJi^p*»*^ aL— « AL4JI J ^iJlLI » dlj**^ O^-^J di {^Jj\ •* »*\j ^t 

o^^b 4 **^ ol*y*>» •j»1 ^» # 



ul ji;T n «t • 

oi\j ^i **\j^3 d*<**5 9^\\ ^jjL )y~* 4**l « c-A~J~l j a!Uj » — \ 

o y »j^j t ^t-^jj Jl*-**~^ di.\i!^% oa!*<^aa>» dl'^L'j .j-v^i-U c-iJlr »£<*>} j 
^>-U ojj)X* *4l — .j . jyl.1^ \ Ji» J j\ cr^Jlj <j^ P^^ <-^. u^r%«* 
tij^iy ^ / /'j'. ^fs~ J. j^i* S****^ € V"^~** * ^ ^j** / u|»Uy f jU* 

UI Jc X r t f^>-^ JJ^J-sUj dWl* AjH jUaL» •X-Ji ^U ».*1 j^ oJ^'U-l 

. t£-U JjU:* di x~*La *y^ <m* jVy <>.ii ojju 
j^jl yij *<^j»j> 4 : A [\] « cr x^l:Jl J&SU db^AS^J Oi-J^^ — V 
o o^j^> S j*j\} t^V'j; 4^"lyk «^^Ul J&ii r^* *ij> r a&- %|Lj Jtuiy 
*j>^_\k>- jVy d*>l jj^a:* . ja_,*JM j£~l ^aS^*.,* ,v\:,c a\o — A\i 

• i£-*jJ .>.ja** jaTI^i^ jaJ 
C-J.U j^ta C*L.>- Oj^ <tXlk.>- di-* y dik^-ja^ 4**1* « c-A.i-1 aIUj » — j 

.ja^aS* ja:_^:^ y\YV o^lU^ *jjp ^[iJ'^l J 1 !-^ <y^k «^^ jt*3 
^^ ^>^ f^' oV^ # ^^j *A3 di oA^'U) dl^^l j ^IS ^j^jU^rii jlU 

• jAiL>lljr| ^yL^j.Al^j'ta aX5p- oL-^lj <JIUaji^ jt><lj^\ «^LaJ <^j\j 7*.-** 

dKDj^ iV^^—J* lit^j^ycJjj — • [ - U>* Oi-Ji ^ ; i* ] ^-Pj'jl ' 

di £jJjV o^^l AJ^ j\o\J* ^^\ J^l . J-V^JA^ dli-^L^ Ul-^'O^i (^A.ii- 



i!^ : *i ^^tii « Theoremes fondamentaux t o^a:* iJj^ji^ JUr^ [\] 



N A ^ Jo 

oJL-ljil jiA+*jt- tyMtA^ ^JLaJM <j*\j? aTU^j .^jAljlpsU £ j i Si lj)\ 

Ja>'Ua^j^ i^w^Ul aL~UJ\ »aL^^ C*ATi *^ • i£-*»J cr^J v^ <^*V 
aTU^ 3>** iaS5 . ja~H a!^>- *a<jl;** c/M^Ap^j cS^/ ,i <k^-*J J^O^B 
ajL^I dX'«^l3 ^5 j^:x^^) uU^^j «JSTj^I c^3 ^jH^li- 3k>Ul j*}Ul 

Jr ^ oAwlAJlr a>-j^a>" ^13 ^6 ,3^- i . J\J&JJ. ^ &y**>\j jV^l *y?y 
[\] . jjliVJ c*y* ts'y*-* ^jjjI ^u^oU a~>J ji^J ^yi\ 

A*^lj *jU J J-U.V^>. ^IjS" JA.C^J *jU lA-l £ JJ — «J^JjJ^ 4^*6^ jj-jjC-^ 

♦aIL^p- jU3 *l\j* m JJ j»**- J l* ot ■>'i/* - J^-^J l"» lP*^3 «5^8 • jJaJL*j 

- ^JJ3^ ^3 Zj$h - •aJIT oUajs 1 j^ Cj*-3*2*£ J^ JTaJI^IU ^-a^aII 

t£^Lb ctX 4 d j\3 <>-l^>- jjr" A o^X oa;;L^\5 «J^J^t — 1 «A^ti J3* 3 < (SjM 

, ja-iP *Lo (Jr^l «-^^5 

a^L^I,; <iX'^y^>U o^^i^^ I cS^^^y^ »a:^j| <J J**~> Ai* - AV* 

^ g-AJ ^J Lklf\ &\ ^j-% J;jl 4 T ldLiljToM-1 u* 1 j 0^13 ^ils aiiij [> J 



«Jb jUl > A A 

: JUj^ *^3 ^8 . jjnfcl 

• J*\Z**J$ cjl *>■ 40 

V^-j j^^-» - 0^*^13 ^^j <j^J -*>£j (5-^^J «J^ J^H^" ^ is'J^J. g-** 

oAll>- dl^jr \<SJ. f^lc • j-Viijl Ja a * Aj^Ko <^lU < *^1*U*J <!>-L» ^*jj^ta> 

yjli» aTL-^Lj ^-i» » J^J *<^3 (3^B «^^^i/ -l*-- f j\> « J-U£j JXaa A^o^ldl 

jUL UJI^ ^"Vl jl-Jai' jl'jij» o^UI £ Sj+-^\\i;S~\ ^1 ojL^I 

S*-^'\! « «3^*^ ^" *^Ji^ » [ A. Sedillot ] ;J>/- o-^ : v^*-- ^^ [t] 
. j-u..^-, _f*jjj\ ^j^kJ^ o**' j ^■s^"t>j*-l til; : *jjo^l3 (^t *j*ji>>'(j* t *£> m \ *2&j\ 
o^ : X-^ dl'4^'3^-» 6i3-*iii^*«t^ 1 cJU** J^-^-J ,j*^" ^:"a-> ^jj «^MiyJ^^iljj rJj* 

iL'U.M* ^jl-— j ^^l:-l O^-i*- » ft a:-<>.Ji^ ^3 *^ f^^J^ «Xi> <rj ^»\^ [t] 
E> B Jb ^i!U ^M -* VVj* jJ^Ji g^lu £>l" J.^l d|L- djl- r CJ-lj jjidl oLIj i r ^pV 

. jo^*^ f e/jj o'3 ^^. jrAlI ^«j* 



N AV Jo 

j&j^fjh&Jrj^Jjr 1 4»}j^jJ}\(&\* c ^^y^J^ ^ l h '•ir-'jj ^J £+ : f 

^£ fjf-j^ *^3 ^S ^~*J • c£-^cr^ Ui-lj /u^j (3 ^^ ^*' c5^ c£-^ 

^tt Ijp *-xii9-L^ _^ < o^T oijj j^ &a<'A^ ^[^^ 3yy j^ ^>^>-j^ ^* 

* . - 

• J-^X A ?r' <*-*».-**- *^P^ *bj^ oj}* 9 J-^-dlS uA^ ( •^bj'j A)U\^i- (iX#^lj 

dl r i|^\ M ^ j* U>- #^lj f ^jp-1 &.*) [** o.a:5" <3<?-j ^^L^ dL p j!y 
1/* JjM J^^.v^ <->** x ojT <-^Jjj . <^^ lt^^J -^r^ ti^U z*^ 

t-r^'^ O^fJ «i^ 1 ^l* . j-^-*-/-^jb 4' <5 J -'t jr-15 J^ r ^ jJ^a t »^j ^15 » J,Vj^ 

( l^jj *^13 ^ib ) <->-bj^ y^jl o>t^ J>l^j\ <j£) Oj-h {jk* J:^ •■*:—• j jr*« 
6Vj» g 0^ r i lUli" <yjj olj ^li ••3x5j— ^ JU . j^»^ « (i-v,J ^l^ CJj^ J<h 



Jp J ti*^*-^- ^ / ^*"^ JAll>- «ilV^l*,* ^a*» J^^J.> (J?**)* 6 iS t ^. *' •Jb - /*\ y 

J>K"tilc t^Alil <>.y cSJ-^-^. •<£^)cr~ s '\ ^3 J&>) ^ Sj^JJf' }U» Jcjl 
• t5-*»J lF z J f. oA-*si '«_^al* oXjf£> ^3 j ^-«** tiy»- J' 4*1^ ota j^ tJ^'3 

j£y jL*J5 J-^^l jlLL.- o^J»*\jr M *^-h^ - rf» > ' j^^^i- ^^ jUal-- 
j^*l> aT^mj ^l>- i^j/ ( j^<p^j\1m d\ r \\j[jL* <_JLl» ^jl2c (^^>-l ^Ju-^u; Jf 

4^ {j 3 J ^3 ^5 4 : *-~ i *V*H ^-XX ^r'^ »^J^ •■><—- i' ^^ <3*^ cM 

• -> A 'X V^ ^*i^j' kT^3^ **<**3J [ VAO - Y00 ] oJOjrvi-l i_i-*> t£j£ ^-ac 

c.t*>j J~-^- <y^ c *^^L* jjJUj (iUU 9*< — jj^ #^^\ Jjl < #^0 ^li 



fX-^JJ£/ ^l^-^^orO'jSj oL> Jl^l» •a:«4^L^ d^Li-l^ii* «JrJl^li [N] 



**J>£j ^^o^ wA~?~ jx\ *£jy* j % jJo i]\ <y^ Jj^^- jVj\ jUlli J»w 
tX:J- ( £*,) { /*y Y^Y #j£-*U*j5~<J - j«*II «^-^ aS ^* i / dU:o y t • <£a\ 

•jj4>-^ < ^j^jb (3-aIUj j #jUI j^ 4^V « yJr^ ^^ ^^ J * — * 

• j-^l jjlJU*:^^ JL/1 Cjj^ &x*j cJ \ j t £*XsX « jJ»U\ j : i> > ^.j^ 
o^J5j ti^-^i- <iS)**\ jVj^j^-^jI IJf j iS^^ '^.J^T &?\j* ^) ^ ' -^. 

waJIT dl'o ^t J**^»lj ^J^J^J <jl"5* c-;l^.>-^ ^l»' « c^l^i-l^l"i* > — *\ 



*?U J U I 



't, <: A^j» ^dUl «Jl/l <^l* di £ jljl jlkUj *:— Uji juUi J^l 

<**.i dlU ^J\^>-\ * eS*^' Ol"^r^ • ,a ^ lS^ o*^ { j^ij *Xi j*~> 4>-j\ leo 
iditit-j <_^L* jV^ O^S ^l" cx*1*-<a^o <J}U-VI<>: o^^ydbk o^j>>. 
A\\ <A\* <A*<\ JJ^J ^^ilU- <^l ^5iy^Ur.U^3 ^^Jl^Jt **^ 

I - * — ' 

lifcL* ke ^li-lj ^L-^lj di:^ij *.>\3 ^5 4/" < -^~<f cmN *iA^ iljf 

j^Jj>- .jaK'S uJJlrJjB ^U-^jl" oUy*^ -v*5^ Dj^i^lj^^f^^^o ao^ 
c\!j)\ o^ < : * l r ^.^ ^"^ • j^^ % •^i^aajAi &i^<*y £j S*^ °^^ 

J-C JlUi j *lXi-l jU-il r ^V! Wy O^J^ d : di {Jj\ *a;I>. aJIjI^ [N j 



n a r Jo 



ojj'JiJiP^I jai^^Lo dbliS" ^.aIaV « jU*M £ 3 J**Cj\>.* jBU £3 » 

• jJJL+lSiX!i j*.** <^j3^ d^o/ jV^Uilj jA^^i» dX £j^ < J-^d**^>-t£^>-1 
« ^-^Uij^j c*UO o-u'^ ^j^y v^ \ •^<»"^ : ^r'j ; ^ V^r* o-^3\j vi.UL jju^.L 

: jjoJ wtfj ^v.j 
•a*j j (j^Ajh Jjjjl ^jli Vjl - j^^lLali J<^.- oL:i* «f- J- m J\f m ^j^ Jr Jlj»^*i 
J."tLa.j jL^J-j 3^. ,j-<~*U- *Jli- o<-~)i cr*^ J* *3s* A ^J^ kS)^-j ^ : — \*j\ 

Jali *[a1Jj\ c^^^a:**^*^^- )\ dXS*>jJ \jy*tl~»o\>Jfr)A+* 0AL~<L~\ A "\ • dl'^j^ 

. jatc^jl *. : U ©a:w<* : la4 di. o^c ♦aoU-o.> *a;-^^ <:- N V • ^ y # l/ aI^^ t>*j 
o±^J<«*j o\IJj\j\j^\ <;^.x-.l; #i<£l^ ©a:-<ju- "U V dl"^ j^.jlT tJlALJ ^,3 L**] 
'J* Mil aJl^ cc/'i^ i/J^ ; c^s* CrM j»j* - oJU Ji-Jjl ^^ JtjI^^j «a^l » 
*b *TU^; jL'jIjl \^>-l o^^ ow:*:* jaaI-1* j^O^^ ^1^*^ i( ^jy o^Si* 0,Cx m -&\4 
{f$j\ 1^\m dl >4^- o^i d»^ 6 a ^3-? ^: A v^-^. * jjO* : £ j »j/ Jj'-^f J^jljl ^V 

. jj&y* ^^ ^"j^y nr j «jlwU ^ « <ro5 jirT» cti;_xi. ifcia 



^su ;u i UT 



r*&-*\ •j^Vl ojJjT^I» «i^j^l'*»-' j*J 0; -^1 J^^j d^*U <iilj\ tjiljJ *JoL,*r 

^JL. . jju-**v" ebL? jVjl ei^j** *Ul" [ L'optique ] ifL-UijI ytf - ^ [0] 
. jj,^<^J dt-l:i**6Vjl «Jj^.iUl' [Les phenomenes] ciL-JuiSjl o «^y. [1] 

■J^* oJj:/ ^V [Du jour et de la nuit] etL,j^ jfjdi^lU <- : *.>_>> [v] 
oVjl *Jj^ •jl-^jI»' [Des levers et des couchers]^^J^jl jf^l^ilL. [a] 

^l' [Les lienx d'appartions des etoiles] J [Hypsicles] <jJ^J «SljJj» ^L-^ / 

J[Aristarque]£jlH^r tJ ^<^^^ v k -fy t N # 3 

•-u:/ ^l* [ Les grandeurs et les distances du soleiletdela lune ] *>-J*\jjj\ 

i) [Archimede] -u.-ijf^ f&CfiJj. oL^^di^^^^j^MJljJ^ki^» [\ \] 
jju^L 0^5 Jr ^* «Jl-oj». .j^:-^y«iU-JLj jVj'uij^* •as^^li' [Les lemmes] 

«J^** *vL*lT[ La sphfere et le cylindre ] » *>-J^jjj\ il-u : ^'jTo *^ [w] 

eLl^T oVjl Jjjm *j^::A ^V [ Les habitations ] eLjj^s ^/JljJL- [w] 

y f oV^I ojj*^ 0^ c^i; [La mesure du cercle ] il^ : -jT jTjiIIc-aIL- [\ 1] 

•j:— 4i'U*o o^t* 'ii^r ^'.A-^a.'^* C/K' »x.Uj\ c^Jt- J*^* iJ' «^4^1 ^j^y ^-#0*^0 
cil'-J -J j-C-ojIjI'^jI^Ij*" ci^-*— 1 •^^Ji t< * 6 ** J '>. o^<>^» o^^. •^ :: ^' Jt^*y Vl\ 



NAS 



& 



.[t][o-J:-J^]« jrv\^» - y 

[i] <• j&l J&» J [ ^jVI'U ] otT i — i 

[o] [ j-jOiV ] « >U\ ol:.T » — o 

[1] [ O.JU5V ] c dttiJl o^Ui ot5" » - x 

[V] « JU)»j f lVI j [ u-^-jijl* ] otf , _ y 

[A] « v-*> !1 -* £.i y, <i t o-'j'jM ] v^ » — A 

[V| « ^uju j [ ^iMi-ii ] jtf , - «v 

[N N] [ o"-*:-^ 1 * <^^y-^ ofc5"» — \ \ 

[ d\J~\ »J O. ^.W ] « olij/ll ot5" » — \Y 

[ ^~?-J .A4 1 ^y ^J ] « <;^JIj 4.-L.oJl JIS^Vl *•>_;«» oli) » \f 

i ^AksJL Jj_,»Ll JS-S-NJ v^ » — U 

[\Y] [ o ,JL H , J^ ] « ^^-Vlj S^SJl otf » — \o 

[W] [ o-^-jijW ] « «/Ul J^ » - \>\ 

[U] « sJUI >~C"j [ ^-u^l ] ^US" » _ \v 



jj^. «LU [Les donnees] l j [Data] *>■ JIJl jjj\ i) [Euclide] u-^j' [ v ] 

ji<— u*] o^-V-O^ ^:'* */*-' <5^J C^** <2kl?jWj> 'crJ*jf^ J# -j-JUJUl jOW 

<i : U cjLiT j» . j*~*<?j libljr^U^ [ Les splieriques ] <*-jUljjjl eL-a: 4 , ^ 

a >-^\jjj\ i![Auto1ycus] u-j-O^l jVjj'uUy b^-*c <^>.jl a^UljJ [v] 
Vfv* oV^. «^ 'J^-^f-r *^-^-j oVjl «Jj^* •Jx£ i f\: [La sphere mobile] 

il [Menelaus] crjVli. o^x ^t/ •^^-J^^-' *£j** J-j t £>$? f>" [t] 



^OU O \YYi] jfj£* 0)\ ^a.^^ ^\jf- <»~> V/Y crJlj;-*! 
<o.>\-U) ^ ojj^Ji^JJ 'j^^U-djT J/^-j^jUL [gr^-l^^^Ui 9 " 

, jA^jijl ^ <j\ isJ\/ &*J*r* > ' t^ \s*y f^ 
« oll^jil j mJ £ » j - [r] « J2»*r\j m j£ » - [Y] c^JiYU^j^* < iil^t 

jUIIjTMa ! j*jl5 o\\J^ JUdl *bUj cJU «3-fcJ*** o«*l^ eb^^^jjl^ [N] 

J^,* <*^-| <bj3 M* \JJoJ<£\ ,J*l-&j\ f>^ Jt>U cT-Jl^ Oo^> Sl^) f^J :5 J^^'i 

O^^. *-kfJ, •^H»jJiiX-l oij--d£ j£*J* - c^^j' a^UlJJ crJ^J^ J.k-O, [Y J 

^jj uj/ o^*^i jl/jljt J* \J,s* oU t ^,^<^^ j^-u*y [Les elements ] 
kSj *&y. £j*z!la>\ Ji* 4»^ o^J <*»j ^ <j--U*l dj-*\ • j-*~*U j;^ l^-V J^jy^* 

S-&^ tJt-^J.J^ * JrJ'jf-^J •■ijV, &J*jh ^-3 ^^*J (/tl-Cljr *il-/A : i3l jj£ 
>pi JL-»0 O^j!^ ^^y # ft^^J-U.C-1 «^y-afi U? : -£-i) ^^\^l UlJljryu J.'*^ [^] 

i^^dLl* ^lii^jjjJjl^Ol; ojjjl^J J*CL'|lU *£*—/, i! [ Ptolem^e ] wj^i 
ojJf<-Jijjj a j>.j ^\^f *J±S~ ,jjj&\ j m / \h}y oJ^J ol'jljlj^ *^jU ^1*1/ 

ojM^j p: oitflL^ J>-*l iik-^l^» a:«^^^J^) dA; : L^ ^^/•>« O a ~*J V-"-''" ^^-'^ 



NV1 Ji^ 

\ci jVj^jC Ja : ^ J*i\U5 iiV j ittJ /S** J cr*:^ Jt~4* 4j*>* ^>" 

. jJJL-^lj 

oV^ f' y j ^3^ w*^ <i^ dVUJLl y >U aJi-^jS c- *\o*\ <lii-IJ 

^-a) ^'-lj^-1 °„j3jt ci-UlLa^i l y J^T>U «c5^ # -Wj/. o^LfjUjJ-aJ • -*»ji<- 
• C^JuJ ^tlM £J^y ***"./ i-^>l^ ifjUU tJSjt dJKJlC ^l^J^l ^u^ < /y> 

•^vj*jST#j3^ jiy j^4f*j^j 0**1^)^.^ ^-^4 ^^ <-*yr^ \f^ 

<J*U^ .j^ a*'U-a^j jVjIJli I jSjjft, 4-oWo j^t di^jA^\jj ^»L.>>j 
^L-^jl jl j^U*:* <5-4>-v!A^ 3^ c^-s fljti ojjj <*,>*U>*^ ^y^ *a>*U-u»j 

Cf^Ay JAil^o ^}\j <J*j**) i«- «-Aji 0-^j^ u^ b f J^J /**" ^^ o^3^ 

J-C^J# ^ J^^i- ^-J\^3 JA xii" tf Jc/I^ J_4!1^5 JJ^-»^* i ^kS"^ 



^=-J ^JJJ ^Uij dJ,J JULI f^UAA^e o^^Vl i JL^ € "i >CJU*U Jjj>f a OJJj\ 



< : *L jV\ \ V A 

jji o j; jj-^~i 31 ^J <j^ ^ ^l^l^i'I ^Jis^J dJl»"UI^>» wi-UU^ 

<J^y.J f-i* OA^k cil^-f" ^ < — T^-^ ^^ ^^ ^^ t!pAJ* Jt^>-I • jJO^Lc 

•aJ/ 4f>j** [ C, E. Sacliau ] ji-L J^j^L.* o^o^ <i^ \AYA ^J^* 
^-V^V <: — ' \ Y • \ ] l^-1 ^ d\:--.VjVl^^l^ ^^^ c- o v/ crjlljj,-ai 

^*:^ <iii- jUjlj^ <Jiu^ l^ly ojjj o^-Vj c**61 jU^ [y] *j**j *£^\ 
4.*^*!«* <jLi>- (Jjoo <**-a* ^ cj'Jl^^i «ja^ cfl^yy •-Aili-,4! #4!W ^ 

* u* tS'l-i'l */ii>- dl\>>^ c^b ^>J is^f 1 J »D ^^ f^ 3 -* ^U • J^'J-^y 

i~>yX»j < r \\j[^A Su ^i^4)^c5>^ ^f^y-C)^) <J* ^ ut**^ ^ajJ-J «l^-Iu 

il^- #A^'l »^^1 Jjl JO)b ^5 U 0^43 V--jjjl *->y$<* f m . jA^jr^U hM 
c*>U^1jI .jA-l^j^Awl^.x>- »A»"jJr* «A>^ •^IjjWjojA^ 4^^-V «»-»^^*^» 

<>-jy # oidVy ^j\!|i JU.j JUj ^iJll^"^A JL V^-Ajji^' 0^ N N v jS^JL-jj J: S' _y 
• jjijtU ^jf ^ 1^.1 fcjS'\ ^juU jA*JbVj> aWj /"i VI 

. £ oAt <« : ^ - -\ I 4>- - f^*l ^^Is [N] 
, jAiJLI j'/ <:>*L* Oli ^ ur^l ^a:A* « Js*\i e>^| » JrJljj^i [Y] 



\YV 



J> 



c i*L*)l jl-C;l fcJJLl jJH j isJJl JfU\ ol:5 

• [N] J* i fi s ^^ *s\Z~ JMjY ^id\ ^t5» iSJjr^» 



«<Aw 



Olijtfl \V1 



c <uM JTVj wA:5 j aTjJI ^jl^ft j^" 4!U» » rV 

t x<Jii »cJ\ flSjl. jJIj oLi-1 j sjrjkf » ^y 

«c^LJ-1 J^^* ^'U> ^- /^1/ J U ia- / » ^Y 

« ^WU^c JJJI juiI £>leU*J\ iS-«*£ <J 4) U* » y^ 

c pIiJI jj.S Jc UI" fUill ^yL* (i ^^ ) £♦ 

« ^V^U^VI <**«? j <:£*M «y^l ^U-I-l f i y 

« jUjVi ^ M -uJ j^yu jjuj J 4) u* » tv 

c *l^tj 1UII Ijl* J Jf-^l ^x.U!1 dUU a.c ol^J^^r J 4) UU » o\ 

« fjjJ-tj v*^^ ^jlill <^> j) 1 ^^11 J 4!U* » Oi 

« l r i ^:1\ "Ji-U^^ft s^IjJIj jl» - jVi £^»J,J 4] a* » co 

« jyU yH) lULil J sjTjJ" » oa 

c <c jijU J l pLWill JST-M sjf\y>- Ji' J 4! U* » ov 



>v« 



J-.* 



[ j-^ljlj 

[ jju»\^\ j^jL^y <j^3(» \&*>- <*y»>f Cr) 
[jJULljk o^ crr*- £>)] * J».-**^ ^-iaidlj JJb>J\J AJU* 

[ . jaJljI j^i ^U^J-ijj ] t Jytyi ^» J Jtill ^» 'J otf" 

[ +ktUk oj£ 
• jl^Hj JJl jUa* m J aju* 
« jf lu wtu. c -^c^J jT*uV( oiv j*-** ^ 

€ JI^1»V»J J>3j^\ c-f*-* J jiyVi ^ r " Jtf 
« 4> jV1 u* ^*^ J^- 1 c/0*"j J^ ( tf** ^^ 

f a.uh ^^ c^d 3>-Yb ^>-Vi v iiTi 

c HJL.il \ c^- <^5 ^jc aJ^W r-tla^ s-AlS' 

C J^Ui O *-*** re. -^c-aJ J^iJl JpJjJ* *— **,-^f* «— 'w : 
« l^^J Ifrl^l» rcsr-C- 0~^ 4,l.iJI <^i* (J H! i* 
f vl^UM £-**-aS £>lJYl J Alli* 



<3\> j\ \ \ V 1 

ojCl^U U b ^i^T^i ^31 aM cjjl-'l ^r /*^* JaA* ^ail>i r^Vt 4-ML** »;yO'U 

liljfUUal\ \UJU»jf # i^Jb/^ jV^I Jllc *<uL.>- JL^l $*Xjy«*J .iS X }j\j\ 

|/l£ 41 JJjjjj J^} .Al^l \A 3y* fAi* jXy .*<*j\ Jif <^Yj/ 3^3* 
[ j>J\* * ^jj'^i-l £.3 ] « SJ*JuJt oU^b sxil' JfUll * \ 

[ ^b a;.^3 dL.^:,. a:* y ] « -C^Yl ^3 > 

^J^ ^,a,j <Jjl ^■j'^jl j/^U ^^1 6L^ j-^jjf«»*»jfe.£ >^^ jT*l . j^j^L 
• »i-^J -^/.^^ •- v »"j>^ ^>-«ju\ <J»iy ^\j3-> ^^ ^J^ c*4*»*u jfej*\ 

Jc jl JjtUM JaJ'o.* ^ j*. jj>-\A <-tj v-il-^CJl liih ^*4i j : l| ^T £*j*j cUlS j>^f i 



[t] . j-V jj?. J^J U*d 

<1._ m .j»4*4L.a,1 ^La) aTUjV*^ *^>o-> <J& •-*£>■ \£j)± Jj*» y t ^\jf <-<^\ 
j^^I^Uj lili . [ijja^l^^o^ATjl^ j^ci^j £jU ciiV Jl^l &jj<.:+a 

[o] . j^Om ■ 

f A:-*Ut : :j y^ m J 9 f oJj^k-l ^^H^" ***-* «/. *^i £jf** vjkf «d^JULJLl *>*- •aIij 
v.-^X ft^UjT^o-u^V t^l^Vi'ojjj £tjjVi<*>'i a^o^: <*M Jr:i £-jl»" [v] 

. jajlJLI J^-3 U^^" li/,»^ ^-^J ^b^ dlVjlj»^ Ij;^ o^fj 
«i^ J^ A ^ : -Uj 4 ^/ •^•-r* JlJ-»^ wH* *^ «J 1 - of/ lt^^ O^J\f} \f 



•V-JU J M I 



• [n] j-uJM o^L-* t5^>-\ j-ti 4>'t— vi* UL^j 



CT 



l:x_- Jrb J^ U .1* i/ J>*** j-^'^J jal*x>- ^L^» 4»J c^:^Jr-^J * jli-lj*i-I^J 
-U>- ^^ m \ 0_£ 4>jhjf> j\j &\ Ss* U $ J c O'. ->^ : * -r^J 1 ^ dlVjl^l .jsjjjj^ 
Ji: oU^jjl^- tiJ^/ O' l* *C&1$<++m O' «5^ O Hal- Ijf tfjj.' ©>«a>b>- .J-A&d& olbj 

o-^J fi^l jj*\-* s t dj£} <^=r ***•* ^"'^ ^-^ o^UU Jj>tJ 6l»V-^ • J &Lr*' cii'^l* O' 
o',/-* 0; j-«'j»J -^J j\j>i o<~j! )j^i\ j\J ojJ^Js^r 1 jjMja &liS~A,+jf> t/t-J.IJy.-j»! 

: j*©aCjt1 <b£T>. Jsy U:> j|j> i^«u3jj» # •-u^jlT v$oj:*1/ jli-jteC.> JjliJlo^i ^fe 
JjA> eaM^ dlj^U 0; J* ©L-lOj^ vi-^/ O' 't U£X:.C- U' ^^ 6 Hal- » 

.jjol^Hs o-^L 0; J^ J*^' **•* JJM-* •jj'j' jbj^- o-Jii^jJy^ «iCii^i OlAU 

a2<-~jl jij-\>l J^ ^->Vj ^^b* ^ : / 4)4)'^ cft-Hj r -^l 4»J ta-- 0;' ^^3j^ «il»V. 
fc_i>- «jta- 0^ <wU-l ^>£ jllal— ^'Js" <i> l:x- 0*J • J-*»' ^l*J jJilj-v^** »J^>- Jr w >yJ 

<*-j! (jl^ 0; s^ y\ &\ iJjs* • j/,-^1 <i>^Aja oaU-j>- j v: 5 ^" o -*•*-£•: u ^-hJ ^*) 

*->*^ O'. J £ cr^T^bJ 0l»V-^ t/L^jjIji-j u iJT'<afKjj^iJ>Jbl iiy jl^Ls^ OjjjI 
# a:^-a;^£ • rdl^tJUl^^l .JJ&J& is" < +^S J v^^ rl *JUU Lr *^ j^^jr^C-j 

*^Jj\ ^J*£ 4» k— A i Vjlj J^i^^l* *io^lj^> di'lU-O*! OjJjl^-^ljoJ^^^O^j^ ^5-bjj 
•-^-'l <^->^ ^ 0->b^, J • tS-i-^J ^»J> £ ^V-^T -?U^- ; °Jj^ 0-^J/^k 4iteui-y t jj^^-A^ 
O-^ajUy, ^Jcji;, (jr^j^Uo^ ^j-\!j1 yjJ a^aJjJI^^*^ Jj^JS^I-i^ ^lol^ «y_>^ cJjToy 

jr^-'U <-x-l3 j^C; j^lw c^5U l A^^jji J:i dl»b 4 ^ 0; 0^^« ^L«Mj> t l Ja« 
#>^ 4+-yjy jx\^^\ J-sd*}-*J t ds m <* m J m cr^OyJT £^>\ o^ Jb ^3^>^-^ 



••*££ (P 1 -* J Ji^^ Jj*f cS^.^r *Vw>v o^jjl^ 0L3 * dU'ij* 

vil »x*j o^*U y^ oVjl .L.-1* jjt^>- * j }** jS -o\ oj^ ^^Jy j\J& 
jVjl •l~*)^>- t^o^ #m^a JJL.* ^>- , ^o^ <J^j\ jik* »*j* j t ^f m y, 
•-c^<c- i*v &j£ £>C ;<£^J ^U a*Uu* *i\' r U u'. J' [N] t/Ulj»! 

rVN - *^ ) r"» • i* u u 

t -r . taa j - • ^ • ^ 

l Y • - 1 • T' cr^.k 0; .j^^ 

^^JT JjL-^.1 0^4^^ d-^ u-^r ** I • *" J er-^^i • -u^jU J*£ir Oj^l <:- N' 
• jjjLijri liU'j lot • JUj;!^ «1*1»* u^-C- jj>^ jlkL. JjJ'c>£ <~A )j\xS^- 

«Jjjiiju- jLj Jjl j jtljl <>,LiL o^.L Jr Jc <>-M y} J*jl <-^3;1 ir<*J ^j 
^j!«UjM*| •a:-<i~ v a a *J*J ^y Jr ciJlUjL* oVjl^-wTj-* d£U-jT •j;-^:- rA«^ 

.-u-ojT jUII dfi ; l 4J ^^ jllaU ^TJlr dl'U- jT Ojjjl <-3^^» . ^a,^ ^^j ^L-i- 
( jirlOiUl #^j^ oU- (Ojlji- ^Jol-^j -uUU dl^l jtJ'^bjl* •■>»^> ^.J-a-J <-- » ^* 
•XT|^^ ,,jjA jl^I lil •ol.Ll. J^U ,>/J* t/U^jiy. jj^l/ ^'1*.^^^ u^l-J 

,jj\~c^ dUl^, (»jj^ 6Vjl ,£<•** j j~ ^-ilj cr^J v3^- ^x-x ^•jjlj'- c^-C— Jr 



iiUljlTYU j/T ,j«^X •*Cj\*J** j\* <\j*£ Oj^J C-^U &\£j\f\ 

<*-jS\ v_i)L AJU c v iJ ^viit-lo J)Vj\ «Jj^** #a:r/ ^V c<Jli-\ j.j^jc. 

bo "<,*Jj mx^^ dU .<*U* f3^^>-j • J^J ^/- J Y* a jJuJie ^i*l ^ 

^ Jl* <^ oa5 j\jj» J>JbJ o^ o^i [ <?'W«^ ] ^/"crS^JilIci 

. j^?\ s~>{~*\ <+»yk JLH^^i j^^SL.^ ^ J^L o^JU 

^J V\c*j jL-l^i- l^:>- ' jr :i! JjjL Is^pi <* : ^ «uLs ^Uo fjj^>- «-^-^ [N] 
- ol»Vj' f i-^-i •-uJClJij (O.^ dk; <g d*jjl> dUWTL cojji ^*u^b a!Ma:^i 

erly«» •I.j.Oj^»- <i-«J-».ii^«6^^>- • jaili» o^flLji ^'«jbl Jk» iib— <«U5 f j->1^*- »ijf^ 

VVj^ «i 113 - £^/ ^ - f3-?^ l»j »1>^ J jT . jju^M ^_i' <- >jr : « VVjf f t J 
w.'-L^ . ^Jt\ OjL : £ oi< :< ua5 j-i^Ci (jrjkj J^^ ^r a :*i J:-* ^^ Jl v3-*»V/ (5jr^ 
ij^i 4:x^i ^3j^I Jj^; *^- 4i- U j I jjl:*-^; tirjU- tib^r- r3-?^ O^J^J 4 T^" 

• [ *jljl ^«^1^* c-'iy* iil'ju.. Jj^y V\ «A-V tiJ^T dlfjL'1 ^^* r 



^adl Jjj^ ^^ JUl jlM^ j ^i-j i 
jjB J» J^j 4jUj v 

<£3 J w-J> ^u* J ju>. j/ j* jU^n J 4iL.j \ ♦ 

<ilJU <.~ill (Ji^kj^- (3i^> <Xlil* c5 *iJ\ ii^** j 4)Lj \ \ 

dU^>J^S ^c-rvf *£j*£ m £ o^J ] y) •[\'\j* x *j?'\j 4*\±*3 L*£>- 
<^r ^^fr&^f^-f, [<jf*J* dU^J ^c- <wr ik^L* g^V] L^t^^'^ 

c~*j\&\ Jb (J-^j^i» dli^<*U5 />3j^>- <*- «iy^-/ '-^3 cj-OS'S #3jXj^j-u 0Vj\ 

v n a : <i^ > y 4 r f M*i ^.l; [\ ] 



j^l* f^f\ p^aI^j / -*jV^ ^^r^ 4-*l» ! « vl^-^il^Uj » fc-/ >- VI _ ^i J.jl 

c£J^!l ~W-^1 ^ ajS-1 JiaAlljM *JWJ JUIM ^-^ t>. a ^ 4»U.fc^\ O^l Jjl 

*oc~J jV^\ ^•j^x?->1^\ ^^ c/ y^-?.' ^ ^-'Jri lt^J -^" <3 rjV-~' 

&4>jjT £,lM«- *JJ}\ <->-i J^i-Jj^ pAlJl j^c\ C./ dlV^jrv» jL^Ji^l ^ ,m5^ 

<> ^uoi^l jjo^JL^I jjii'Jsi \*J*>3 t»ti^ Jj^ J' o^ plUil J&>»jd>. 
(3^ •- X A X •-^'j'v' ^J tS-^SH jU. ^.^y)j jWj^JUlijil^l <iUxp 0-^51^ 

v~»\ oliJlr jVj'-J* ^^ °l»' J-Jjs oK^'-^J pa:-^A)I 3[!Lj jTAII ^U 



• j^^j t 4» # Uj" b J5ljU cjC-i^Ujjiil J^ J'^0; J c 0; jj-*^ ^^ J VJ t^**^ *^" l**' 



N IV J. 



^^^ d/ < .jjyfc» _i^ [ ^U ^-IT] Ai!S jr-U < Jji j;Uj\ ^3/ 
*JjI*U*j5 ^"•J^'kA *j<~j\ ->-£■*' S * • J ^-**-*** ^^ « j Hal- jsi-1 £ 3 » 

. ja^Ua»Uj)jI ^i^Lai" <i^<^>t«J jr ^\y. *-**-/ ry—* 

• [N] ->->->b ^ <J l "5 ^ J> l y* toU-1 j a!Ia>i 
. jAiiy t Cjj^* «M l\ oa^ j)Ij\ <*J£ z+*^<* j\^j> J^*- •*j*iSdc 

• jyj^ <>jA*z\ <i^Alt-»j > ^^l jA-ilSo-i 

^j-^j aTUjI»* <j^>-<iX jrb o"L>- v-a-'WIa* . [y]>\,"jJ^A; ju*Lla jjj j^y 
oa*3j1^^Uc\ ^-5^; cUwL>- oj<*j\J^> fjL» <^-Jy J^J f\^ .j-a<iJL-%j)j\ 

Jjojl» A"l «^y^. s^f) ^-JU-/ • c£-^ j yry w*~u* j t ^.^^ <iX .-vi^.ji 

[ Veinricli ] £ylj 4f 31 i c^jU &J-Jy \)Jj\ &**[ Oj-f) Jl±Jf. <J J V 

• j-UJM ^U ^J*- j <U Jlj6 j~^y^ ^'^y 

4^3b iiiwjUl-.l*3j'y-j cr^y^. *-W^y- ••V^ ^ A * <i^ t>. /**'^ 
U^liJjl^.C-^> .^jJjiljl fjvrfjfa ^y^iy.J*- LT^\y) jVj^-^i.f^^ 



9 X^C . £©^ *iXf}\ [*y *+££ « J^ffij » #A-wylili wiiT^^U- v^^ 

jjJU-J C^^ J***' (J**^ (J^J V-^-t-* tlfj.^J ^•k^*" (3-^.^1 ~U»J t£^^ 

*-\a* j*C-Cm, i*V dl'jjjw J^J'^1 J-C — -L£>- tS^?£ ^c ^^J* Alii-lj 
cJiUjS^» •A^lr.r^a^t" «i^JlJa^j Jc £>aA. Jl^JI U jJU*» ^jJ^\ jtol 

fO.£ tjf-sj* dl'<^y c^-L* l^lal C-«jt\ jU ti*! 4 ^ j\*^y <&>- Oj3 \J^ jl 

: jju I <>-j^ (Sj\*\ jVjt ,/ta <:L* dU^y ^?-U 

j^i$"~ .^>.^ yLiT ^Cj j z}j,x\ y>U _,UL:* c- 1 ^ ^;3^ OVy ^r^ 
/t* U- £li ^<r^5 ii**J j' ^yljl dui^- •«c_«-a> j £ C-. oto il\*.*\^\£ j 

, jA<tr| £>JK~* sA'J>- jl*^y fr£>- f M* I (JW^ [\] 
Ja jXir j (J ^A 4>\ lo ^Jj\ J^»* cil;ti! oMi"\ j>U- &yjj\ {Jima » [Y] 

. jxkz-~*j\*3 jj < : i t^^j^ V'V J ^ J ^ d^iJ* l J Uli J 5 L^-i'.i 1 ^ V'V- 5 ^-^ • i ^.' -^ 
c^^ Sc.J&\ jMjf^A^Jidj*^ &*}j* i$J^zJ*»> .j-it&)\ vlj Jj*-j^- t <i*-JW ^4^ 

a^ [ jj-l jU Jr j\ : -jTIJCJI 4^-y jil! ^i)Ulj ^^ jt^-.Mijfe' 
• 4Tj)jl C»^-!^ c*<>.Lj> c*i*^w) jl»'^^ #a::/ ^jy+f 



ujtf vii"6jJi^ # \ . j-^jT <Jy jjiljl *J^-* j-c^jl" tvv o/" ojy jfX* 

^* — » 

•a:*J j tSj^\ Ajji* j;l3 Jjt «^-Uy y U J- ^ j;U- - [\] <U^ c/i^j' 
dby~=* iJjUl-^ •-fcjj* dJ*r ^ * O" 5 o'L «iJLVjll^l A^-y ^^U *^ 

• [v] -A Jj ->. ^1 ^-M o^JUj ^# r ^c 

« aojuM j!l4» ^IrjT» j ^3 ^ 4A « £jA-M £jj!l » dl*^/ ^L* 

\ir j s\ * a« : ^ : ^UaiJl j<l ^\-J"_ JrJ^jr-* 5 [1] 






Ot jtff \ % i 

dl:U*.» <~,a:*j uj^>- cUlijH^l »j^'^ <^'£ \^ m y\ S'i^j^ ^ m J„ «j~*--0 

J^j'V ^f j-aL*1^ o^ o^-* J 1 -^ u^-*^ <njl:-» ol^l 4v^ ^'aJ^J^V 
^i/lToA-JU <jj\j£<'«- fAA-VA* ilj/ -k y^cr J>. O^J j^" oj^ 

-\l^J ^-^li^ J** : -l ci" !^^ <J C t**^ ytST- J-Wjl ^Wi^i 



. J** : LO-i^jl" [n] 

^«M*^ o-c*U JuJlr S!bJ\y\ 6^-^Jrl >£Jl *jj&* jj^J* «^UCJ-i^;\T o* »-**-*^ 

^jU JjU r . jjufc".* j/"'-** «:>L.Oj £jl" <o* • jl:- j 4» -u ^'l ^ &>^J\f\ [i] 

• J*£l£.jt "a^^j crl'c/^ J^l-j^ J c -*:- t/.3>. otjb'.^A* 0^-- >^b jUji 

o jj -»:.*>-.:* jVjl ^5- «ju-lj.- oaJjLl*' o-x.'^'^l cij^ -^^^ ^fjy^ *j/^l- «iliU— 

^ji Jca.- ^1UU ^) # A:-^as^ oJ f3 di .^yj 1 [A Sedillotl^lLiJu- ja;j^ii^ 



jVjl j**^ jy<** yJcS>$\ty kp-Jj^az . jjXjS ^ ^jU ^L.* jVj\ ^jJ 
«Ai^^-i' Cj\j£ jIVj' Lr^-^ **! j> ^^Ul** o«fc>~» iiV^UUj jJ^-l^to 

a^a cdJL JJo^lai Aki' oLi^-j 7f\J^ £j«A-JL*La>"j!j\ ,^jl_*af 0^^i"^> viX*lij!\^»l 

0>k3k j^^^J» lijll^l c*yt > # J [ Diophante ] o&jm ^l— » vik-tS^j*» 

<£j2*Jw dk-liS «iA^y f ^LiT ^> # — . s>-\<J ij»?~j\ uLj jwi' v-A:j ^ 
[j^p-jlj^rl* [^r^/J] oA.'Jap*^.)^*) viUjWl^^i :j^^j tJM^l •a:;>.4^ 



,<U.l S' i «o JUIju* f- 3 ..c.IlS'.C.jC.I' « *JU»jl""V\ » dLuojM jUjHj>I 
oj<-i\ j^JL^}^ I $i^\ j{~*\ jaS *L-l^i. 4*$} \Jk\ C-Ujl ojL^ jjJy # £) 

. j-uJ^I ^<^-j ^j»^"V ^~i jVjl (j-^l •jstiijJ' Oj£l V J* ol&* i)jf j 

£ jl" «Jljll* . [\] jXXy^\j } O^^A» j\*l,l* J-V>Jj^i> ajJUi^i- •X J £jsa.C 

*ill* <i^j -cr^-c, aP-^j tf'^r'i uH^-* •■>■>'■**» tJ.jf oyy. o^ bj\y\ 

£jf <Jl U^ . j-uijl lij^l o^^/ jal-Uad Ox*> ja\ ^>-l j\a^j d^ 
[ ^'^. ^H3y ^O ^<VA J^M : ^ ^.A - ] c^->J< viA: : ^j ^O rAA itfj^ 



N'.\ \o 



4. U -A — pJ J Jj^l ^JJiJ »J<!J J-Ciijjl JJk J*- 5 ' JAL» jl^>- «J*L^* 

cS^l •J4 8 *t-wj ^ c- ^y j-** <--<-*> ?•*% j-^^ TM ^ <J**J±-"} ^ 

jb.;i J-l/J JJUj _ diUJl^l;» flbU J jrjjj» ^JIU <i^> - sJ^/J* J.jlJ 

V»*-* Y j-^»^ [ Plato-Tubertinus ] e' y* J J - /V» 4^j jUl ^; 
[Mahometis Albatenii ile Seicntia Stellannn Uber ] \j*-y) J-z }f**J * 

liL»/*^^ ***~* J ij{-if a oAl-^U^-iSjli-"^ j4^-ju<i^_) [ Reirioinontainis] 
^< jI ^£^1 jLj»jj ^'Ov (j^*^-al •jdl*<t^ia* ^ i ^Sa\ y [ Halley ] 

.p;i>y J V\ •A^<j*U>dJ jU-*lj r5-'<-^ (/ ^ <h>z-} j ^.X».3 l^ <-i-^\ «i>=~J <J^J 

• JJk>-J-X-» LLc *^a-\»^ C jj<jz1*\ a^L^ «j^.3 ^3*^*1 

• * * 

w 



^uiy j£\ ^iJlr cjItj ^ 4 : >.t c ^ld*U>-l ^1:5"» j^£l j^:** <i.li. { $£\ 
pUv. *xjl. ^jio ya^ - w\ \J& c-Aty jj£ *x^j4$\yj\:«f &.zxS\cj} 

\j^\ <>-3J m <£j\*\ i)3Jy o^-^AII^Uj j!.> *<uj.I*j vlX* <iX\^y^p-U 
P-V 3 OV* ti ;U c^ °./. Cl*- 1 ^ lTJ^] £Uai)IJ& ^j^J^'f B *tf j/" 

J^l ^c J b o^-ildi^ I jx^lji ^^ S--^} ^y *)$«* 0-C-O (jfWo 

[Albatagnius] u^'l'^l <5->^ ***j* lP«l2^» £y^<>i ***./ *-*>-k* 
iiJi^ - ^5j - *>-j^jjj\ J^t .>^Jj** .-c/^l' [Albategni] Jl'UT lj 

<U uU^j c£^>"t ••Aiijo j ^U^ Jjl JAl-.^AO ^.»^>- « »[i] JA&S ^-Cj j 



\'t i o"i t oi t ot < ia dU-<* - fclu i»-Ju Saj el;^xf vi-l^.3 «^U^ a t>J [t] 



• ^uwjj; i^u^jil i>i-i j> J&iij^i^- ;J^ f i^v\ UL^J^tl 

ot^ _ ijlJ-l ^5 UL~,J ^1:5 . jpjJUL Juj"» j oUT- <i)|U \JA\ j 

_ tf*Ui\ £) j ^-^JLj £j ^» vjyi-l *>*-£* vV>^ - * — ■•^4^ jJ^ j /*^ 
oto _ <->y>-l 3UV1 \5j J *JcS - Jfr 0; •*- » J*-* Jfl * «-^ ^ ^\^> 

» 

jj-JyJ JU-^\ ^^ o1±^ oll->- ^j^aJiL-^L <ij'<^-?L ^L-a^aI'^ jIi^aILj j 

(JA.^»U- ^ # ^^^ ^f ^5*^ JS^--^ • 3 ^ 3 T^ 4 •^^» J, <J*[ [ J^—^(^j' «jj-i »j*- 
V^ ^^r : * ^y J oVjl •-Jul'j^ oJU--dti trjli **\j\ j m j? &} % JU • j3oJ2l^Ai)jb 






^-ao^L» a;u> ^* \ ] ^ij I c/^». 3i*^J&*3 ks m \j^t *•-** YAA ' a^/^^L* 

J I ^i/ - ^J/ C-^i)l JlS*- c^J^Vjl J«lc aTIOJj oL^l; j£Jl ^Uiciy-^ 

_ ^ILiJl ^S)li\ j&Jlj ^1:5" _ ijl^t jrB ^J Jcf~ cfc*»^ *&-+ ^>- 

g}>=L*l J ytT"- J*~i-1 J&LjM J ^U5 - «j-julil JK1-M J yUjf _ ^aJU\ 
JCS _ ^jjJldfliJ tf^i-l AUjlj ol^- ^dlc-J 4lUj - L-a^II JflJU 
-js^iJl^^sdljUiftJ^b-^.- a*jL* sJ^iJa^jj^Bs^^-ic. a-jjI^/c- 1 ? JS^J^J 

^> \&Jtf - *>b t*.^ J obi"- ^jum^ty ji ji-jjn - j^OiV J v-»b5 

^"3 j—v^^* fH^iu-^b § n vr-v a ^ : t 4 r - f^Vi^^b [n] 

l»!>UI J^t «^p. VI j J^V>. ••**'*y* c^Jii- iJ^li AfJU-^^uOl .jaSj^ Jcjl a;**-l ^>- 
•ji'jLil/ f*\j\j v^L* o^vilwlT Jr iiU— * j> . i^aiil jlj ^jl/ • J ^-l* 0^- oVjl «J^^ 4»J 
S!» J 0> g c*l* . j^dHU-^ Jr Cjtf.y # ^A.iT'^J-l^l «l^*I . j^Jiil ^Jp 4»U^ J^jl ^1 



N d V Jo 

Jjjjuii jUji^i ja^uC- <^£ r ^c ^jj^ o-^J ^JVj o*? ^uVjaIao^ 

Ju*£j» ^ aJUj ^ *x%V cJjju:U *Jxi:llj J-Udlj aJU* » j b <£3 ^ <-»L>-l 
*Xi~&A „t* ) J^t'A J^tT >*j, 4? t « JJ j*l<j 4 J^ v-"V-> J^ lt^ £.3 

. jjlJK" Juta 
c^J/i .*\M jV u1 £J\*M- J-*-* ^^^ f^rVI^m yU5l i-^lt 

^1 i)j«* ^> oJA^dAaJL^^ I jx-Vj-C* L$CU p.jV"^ c—^til* ollT JJ-*tat 

• j^*:^ ^-Ujl ^Lf jj^uU £3 < ^£3 

Cr*-}. ^V^^oyuf^* 1 ^ — .(jlua)l [ J'^ijb^ Cr m - ] Iji <> # ^A 

•jJ^ •ai.Cwi.C : ja^^c-J j y •jJI^>- #jc <:- [ ay\ jJ^* £A ] Y\\ 

^LjlL^. Oj^ia>- A^a^ 4aA>. J.»^J» tiV^.^ cT^J'V. •-C~JjjC <il>- JjTl-^ 

ft^^>\T »j d/ ^ S^m UlU^^^^ljU»^ Jj»j^1oa>- ox^:^ Jij\ ty&y ^*^ 
oVji •aOJ tjUl^p^» oA»*i^ oX-":^c jO^uj l5"J* ^3i • jL ^j** : rX' <^" v '^r^lj- ? >*^ oVjl 



j>£\ jL^l <ob^ ib<^ ^U;j oJU J-i^j\ (J>l\s* cMjs -[\] jJbu^-»lj 



[Gustave Fliigel] J*jU - jb-jf jyt J^jti^ *jWj> .jjutut jjt" •.*::. c- w v 
«jjU «i-'UI^ ^L-l S^j^ A^jllU <*v d£LC «vlJrl jas <:iJ*l; £„jir * c— jtkWJ^f 

*djjU*l ^^>- ■ i ^ - >* •■*J^. • ^JUJj'l c5:^* ^ J c i/-*^ jjuIUj j«^f^ *^j * ^^3!» 

Jrl 4»Jvb^^jl_^ ^^^l" /^!^ jVjl \jyj* i!l Jl^ <wjli"T iljll^ ^Joj;* : *J O^ljJ 
oaTjLc o-^Jj'' M:^ *J*J*\> « ^jL'j'l ^b* > dtj.if^jjl^y^j «jl^Vl oUj» dl'lsTji- 
Jl»j^C-\ » oVj! ^i^U *ufeo «j^b ^ Sx*^e o^-jy ij*^* j** j£5yA*oj\ Or 
ai-~>jV ^ dt [ Casiri ] ^-/3^ y*b o-^J ^ J-^4* ^->j** «-^ i/l* € ^-^'U^S^ 

4j*jl* oJidiU-db^-r [Siddhantal tJUj : - <f 4 U c.i^iU ^-^jk^»^ u^jiJI» 
W-r» oUj J^-^^ [Siddlianta Bralimagupta ] ^ffc .jj^j dJJ-« t^i>* ^-U« 

^Ij'JUVj-y» *jJLaJrj ^y 4»^iiU jwiA jL 4 T J^>. y ^dJ:^^* j^J'y.l .j^^aJ^ 
. ^o»! juI" j j» o^jl^:c dU-^jUj J^ai/it « i^Ui-1 J^L ^* a>Ua*- 



d 






^j^J^Mk-^ 



•iUl ^1-ViJ jji^ ^^jl J*£* v<^* ^ ' *}y \*<r*\°* -laH— j t dllo j» [*] 
<J^*a>- i)j*LI^ ^jl^^rj *l»U^»«j! di o-ui>- ojz*\j J^--l dt^raS cr^-Jj* wi—UU» 
o^Jb^ iJ^«Jbl Cj*»1^ ©aOjl*! ^-Uj cSVj.^I»j ,/ty ■lU^jlj 1 i^lShJL** . j-ui.$l «j'U 

^CL"jL o Jijiju.fi ^1 j j^ jV^o-^j* <Sj^J^I £>*>J*»£\j\ ^•y <s^ cil ^^^ ti/, J * 

• jj«Js»I JU Jo^tj £i\ 



*3\ jlM Nol 

tj^y <il - $!« d\>J)\ ^ri-M*" ••5/^1»- J'»- &**y&yjJ*J l d}\ • ja&j JU 
*i\k&* .j*&J> o-JU^ - 0£S Jl* jfl - liliM W^jBaJ ITj ^V.iiM-^ 

• 3$33y &£$}. *^~*>?*J& <*?3 J % J&\ J»S j**- <>*,/. *~>J Jfj3\<~A}Z* 
. j^Ujl ^c jl^ j\^ iJjJ^l jl> j^' J^ *^^ 



■;^>>y <i^ t/^ 



±1^ 



-r** 



J^cr^ £.3J : «^» otf}£* Ksr m }*\j*\ oVjl ^Slj dftji ^«j J^j t^-jj? Jj-*>- 

< «j^O* ^3^i jV^^JI *&j)ij*V JST*M U^ J#Lu^\J j : JI » 

I vilr^ diri Jtal jt aTv:^ Oljli* Jf>- £>y>; * 0>*»^ 0»*^*Ujjj tiy •^0 J ^ - ^ 
Jiljji liU^ tilJLl oljl e jy <:w^» tjUT ojLaI ^k) J' J^J, ^-_>5 *J-*ljp- ^-a*J 

o-u^:-l JU.sl <^Sj ^k J y ^:k" 4JU0I hTUU^ dUx..J —J • jjJju.C.JL Mcl di 



[Jti^'J^] ti^^ CJ -A^r 4V^J cS^^ C-^ ^' d ^ # °**^ oJ ^X 

! jjbj £UI jU J^\ i)y:i:. 4,1 j, :: ~ f u" b J^ d ->->-^ *M 
JL*:-\ ^^fU AJ^^^y/ j-^Jl» (3jA!jUJ , i*i%i9^1a^ ( j-yb , y^joj Iris 

:j)j <U ^U ^jSS f .jxl*<*+Mj j^<*\ JL*:-*l jji:ll» iai- 
* (£X*\ u;L.>- <J^>- ^^ / ^j-^. ^j* 4>\ fJJ*^ u-^N. ^-^ *J\L^ * 

Jj^>- (j-Udlil^v. l>*V. &~**) JU«t^l JjaIjI J*"-~* f-^V. iiA-y ^^ 

. *jljl c+o\* <:-<K«Trigonometry» : <* : ^ : &>. _ U-'b^ . \^u\ [n] 
[ n AVi ] *\m : ^ — oL^ljj £>" [Hankel] j£U [v] 

^Ui jk 4'-.~* J-*l . jaJs^ OjUc jjjj» «ili-^« lili . jsj£>*jj J- JUl* t jV jk » j 
*i.t : A ^ ^) 1^* ja^j-^^m^ 4jXj^>- o^--^ • j^l»j!lj>l 4_«j1 j\>y ^'^ Jj^ il^ J^ c ^-y 

{\ZJ *Uli 6 ^1^ ^ ; ^-^ 6j3-?^ c^i^J^ U*^ i-T-^ *^l*3^. oj'l» 3^ : * ^^Ol » 

(! ^ Jl^l j» &;^ • j4T^ j^j^ >iiiijl ^jy +)kj\f\ j<*j^>- J^M 4i"1±* ^M 

j^-j^.ljls jjjl j^^.* j j» [Suter] y^w ^j^i^a o\j\j j^^Vu^ ^M-lu-^.6 
IJJ.T J3JU.4 ^4:^' Al <c^ ^j:.1* cdijljt Jl»jjj» e( [ Cara de Yaux] 

J»^- JU-il CU OUU* Jji-^ C^jf JJjJ^Jj^ LT^J, • J ^f'J d^lil^A^ oijlj 



*c£jX ^* Oj)>l c5 - 1 — 1 «^-M ^-tL% ^> :: >- J^'j J» l Sf %iU*JL*- 

• [\] ^.uJrl JU*lJ tjrjy*** 

^1** o'lys ««^v* cO:^ J . * •-*ii^ <-i^ A^ .^j^ljus.>. c*.<y^ <^b j' 

[x] .^ o^'U» 
jti tiy-^ j:>jUl5 i I» ^ ^£o jl'jljl ajb-jT aj^^aTV o-aaLI'1 jj^ t£-u£ 

«T^f/***' $*J?. Jjt-^* «XXa ^♦.Prl* £jJj"V oJ^J^ j~<s.C (Jt'^^O^ »^iaX\ 

♦a:~xC\ Jf ^uJjl ^>-^* J •*•*>■ *-*>■ *J*j^ CjcS rj\ y :1<A>\ U:5"l ^\ 

> m : <i : ^ ^lj U^^ y M cjJi- — jyir J^ [n ] 
n v • : 4i : *^ - ^-^r^ 4 *-> J, y - v^l>l; ^ B ;ir — cb» # 3jj 

rit : <- : ^ - J j i 4*- - c*\~\j qM - ytjZj* [v] 
. j«^>^jj-ij ufVI ^ly ^ Jo «i^U Jr}>-y* *&*yteyy m j*j 4 l: ^. t^] 



\ « N <j:"U. 



* ^U^jTviA:* /jjVjLij^ 4^ «ci ; ^ J^* jyj^-^ <^> -0*^-0 o-^x 

^iiT l^co J^jl OjLc- jal — »UjJ^ w-llT* 4j,J— >■ *^J J>l-I> cliw JL>. 4il? 

jiy <j^ v^ «iJft*J ^^-^ j^j^ Jn. <s\yi* 6^ y. j < J«^) J^ Jf JtisT 

dU'l^i /V^l ^ # ^ S^f^jt" ^' [Albatagnius] cOr^V ' •■V^ 
<2jJ~lj .^jbl &<*J*!*+V ^^;3 S %Xj ^ [Tables SabSennes] jLJl^j 
jXiji[ Plato Tubertinus lo*^//-/^*-^^» /*** ( * ) cf^-^Jj' £,3j* 
*}J4+L* j i lt^J ^y V*-***?^ ^:^' € f>^ f^ * t Scientia stllarum ] 

yj-o-y ^y^^JL*:,-! *^>yix ^LjuI jjif.iJ^iljWi* •• a: £3j> ^ # k 

j*IT [Oalculorum Osor] i/U [Snellius] u-^-l d-&y£*j dy^\j <s**?j*** 



<j>J~\>f. &jr> 4 : *V [ Geber ] ^JWty ^'j)*? • <s<\\ ^^^ yt5"< jVj\ 
c/^^Jj' - L^ 5 *^f>A cii" [P. Boncompagni ] ^**yoy, ^J^ - v^- ■£ 
Jyj o^D^l jVjl J*.*r~* jVj\ Jb <:U iljfclii # ^U yiS^ <<y\yl£v*V 
jj J^l c^jolr i]^, di *:_~xv j j^t dKl±* oau'U is\y\ <>rV dUj^j^ 

# jCjo j^~* -Ou-^jjl <-H *-*^ r*** £-^ (s^-^J &y*J> - s* - ->bo 
[Hagna Ptolemoei constructio 9 libris exposito] C,A r * * J*^ j-aT-C^ JjU - 

0^'Jy <zX*-J t •«vJjJl *XXa.J\j\$ J^j\ (£j£ j+^C- (Jtl~\ S j)o- d^j^J&L'* 

AJ+iWfi *<£)$ viJi* •Al— a!^ ^/ jVjl ^^l jjCWN 4 jjJjJLI^lSj* 

: 4^3'j &Jjy+** <^fr 4^ a U ** jtjVS \jjjf 



7 ^ S ^ ^ 

7 u^>- 5 



> a © \ y»j ^-.ji-j^-jij.j dt[P. Boncompagni ] url*/>d£ u^j 9 T M 

. *Jj\ ^^ts* **dk-j Si^ s& »*\*JJ oU'— 4»^M ; /» <:- 

.*.Vj'^*>.V4:-.^iGeber» dl*[La grandc Ensyclop6die]^^^*jTa."»> 

. 4/jljl o^-V ^<K[Trigonometryl dSliJb/ - U>-^T [t] 



• [t] ->■> [Gerard de Cremonel 
*. J* .^C-Vij ♦aI^jI" \o\o *Ju>V [Almageste] *jy* bxS\±*»\ iIJajuLa 1 

•a* < 4><f ti ^ * ^-J^Cjf j j-AJiuJ^ J U <U Uai- &}<*-** <^=~i ^ rj* ; y, «^ 

.^f Jl^^i j£?j>- . ^Jbl jjk^ / U^3|> LiJ/ *<i»-J ^jj^ <.^V 1« jc-*^c-a> 
<**JU-l jl'jJj» • JjljJ \$A\ OJjl «J^ «^-^-^f *i\-^.Ulai jJl» */*s"JS ^c?' d 

^j» JU -c5-^l wJ jVy C 0*#j w ,C*-}U»1 Ij #3jT^?x^r ^«•^» u'. cA* <ix-i 
* cJ^-^f (Si^ r^-^ ^i^ *->3y ^l-d^ ^-i^ ojaUjV-* «ii**-^]» ^jJIjjJ 

. ^j,\ jk\ *fte j^ujA ovy ^y^ y^ .* > juot isj^-f 



. « •* : 4i^ _ Jj\ ^ r _ vi»L^l»j £jir . M*^y. [n] 
ols^ o^ \ \ av j ^IT^Jj oa:-^^ [ Cremone ] C>ji*J**\*j\*) o-*:-<:- N N N i 

[Sabbionetfca] ^y-U #jjjl^>. dyj &}j^ **s***l^ : >:J o^ a *J w^U IjLf'l 

• j,i*JLS«j!y ^t ^j-Jj\ jljaj j^t.Cl ^*-^* d\^Ji : Jj«) dzjiy, £jj.±c-\ <**jr Jl-jj «^lo 

• J-y*J < r ^ <:iijji j' j* j ^/ O^»^ <^y J^:* vj\:j *iUli' 0;^ «M J' 1 -*? •JU U > Jaii 



^JLI JUol *tei:* «j3j^ 6^ J 21 *-* 
^JLl Jl«:*-I O^fJ jH^*"-il J>jO j* # 



Vj\ 4^ JU . [\] jjjj*Aix\ jTi 4-^, -x>-lj (J^>- J^ ^"1:1% J-»\ ^ j^J 
<»v «*<-*:* V Jj<!jl <*^ dttil d^-^y m S* J„J*~f LGeorges de Tr^bizonde ] 

*$* m f m x^A>*)k z * <i^ Nt^A (T-**^. i^y. ^jt* &A' JJJJ «}»>>. J* •■*••* • J-^J 

*r^ *^->-> j-ui^L Vj«-^ e^~! J oojl l$£*j± kl •■*-*» J (j***Jj\ £jj** «6^*0 ojjI 
A '-^^y iljlj^'OVjIjl f-:-» y ^hi-u5^-La> • ^jl,J ^ytLjl c*^» ^t# #itj di Jj^J 

• jAiJ,| ^lij o^ljjl ^^ 4iUjj o^j cr^^J^ lyA/ J.Vi^^" -V I ^JJi' «^"^ 



\ £ v *"k 



9 jj,£r\ a^jU y&y*y oXl>-^jiy y jAwll5\L>l!i-* jl^jtatL-l <^yi^y*^jpj 
jXJl . ji>-4»U1jl <i-*W, • jjJT> S ja~*JL& ciA.liS' JjJjI J^Ol» Jjl <^* A© 

^a^JT ^iuiy JtiM JU o -vlo i - A> J Jl^ \ dl'li f t <Jhy"*3 J**»! - OVS 



*-0$C-4- 



ut jl*T > i \ 

[Vasco de Gama] Uloj^i-lj J^Jyj-j J^J f^jl» ATU^T^^yj<>.Li^;>. 
^jtJLjl ^jl^ ou^dlV^p oltx?- «iy^J". *"^A2- t£-0 o^>-oVl <iiy» ^ jVy 

C**Kr\ J.p-aJJ'V^U» <yl> 4 <>-jjj ^Jjj»- lJ ^y^&JfL.* ^i«J *jJ3\^i^}jy <>-}\ 
• t£-fcl ^Jy* &j\ ci'^' cs - ^ cr^J »j>lft-.»AiJ»j\>- c!Xl:5\-viLJSj> Tjii 
<^l*-lj liAJyi •-\ t ^ •*j*ac> ^d I j^i «xJL_^lij ?>^ - M*^^* v*" VI 
JtJ S^*) S* •iiSj^Ab <2_^t J^aS^a JJot CaJI». <'*~*uj 4"^/^ dJCLM»; 
jAjJiC-i* ^"W!!» ^9 <^1>-1^ ^*aX^j <;j*a>jI I J^>- ,/ viA^yl^^Jtj *jJLi 

: j^JU)y % «j**! U*» J I <*->/ aJC2>- 
J^\* jaJj» jaUW ^^ji 0^^) J.* <£j}L» ^^ (jtl^LJ jjl £J^>. . jyjj\ » 

#j ul^j o^i £->ii* <5^y tis . f j^iiwi ^jsci^^Tvii o<u^4iji jui^ yt jf » 

•^v i^: 1 ^ **U>» J;#* <*jj-by •^jlT mvn u-y^>-y.3o [\] 

oVy^» # oa;*_^l ^lj- jliy. . ii-^J J&} «J^L-uJ ^i^aIijI^ c.jL* ic ^ u^jj «:JT* 
^^-jL-b a*^ -A j* ^^ «\L« : L si^ o^ VI j £)ljuJljta ^ \fy*£ <JL^1 -b-^^J oVT 

cf' Isj dl^lU^» • i^Jbl ^/Jrl Olij «:>bjl J {j*+~T *)*J) £j*jA *±*J *-^b ^'^* 

AiA^jTg.^j 6u jlt ^yu ^ijj^ j »i»vT is^jjbjtjij tii^y^^joj i joij ^su:* 

oUljl^j*^?*:^ 4*J^J^ HlAi^c o-CJkj *^iV •J J ^*^l** J<A> <-^lij IT \SjlJ \J j*Sjk js** £~ 
j»^ 0j i- VI ^j-ULij^^J Jiil^ oAi-<uUfL> £ JY z Jj^ST o^U ^-^^^'^ ^y^-- 

.jr-i^ljL,! j^tij £.A* jj>*-**l JSOJJ -i«Jljjl ^*^jl# Jcjl cil'^ J»J f.J U* J^ «-u* L" 



. ja_~^\ JL^\ *l^S o^» ^J j» ^c-J c-i^ (J si l' \$jlc* ^i**» ^£o > 

c!l_>-4i-*>J ^^ t/U^ vik-jtj ^.i Ji\c # [ Neper ] j<--.V aM <olcj) » 
<J1U^ Vjl : j*jij La j ^La j*^/ dfc-W J^r-^. ^c5^^ ^ftk. jl i 

^-i^i j£ ^jil-AiJ >c-^i - <*.**$ *\# ♦ ♦ ♦ ♦ Ai^^ ^yki i^fl-A) ^l-V>\ ^*-i - 4»<Juu» AJi\ » 

jLL-i» o^^lj^^ • c5-^*J *-A-**>- J jA>- ,_**>- ^^ 4JL5.V» aaJo U^£l jl^JJ > 

jJjLl-V J^ . jju:!pI JU-^l o^csJL ViT ^rutu ^J o-y^'yJL-5^ ^Xjb » 

<*JHy^+- ^'cj** J : i- / f V > # j J^/i ^*V [ Table feconde ] c ^ j 



«-St jirT > 1 1 

• «J-j4»J ji>^ a!Uj „^ Oj3y «yiMob ^<^ NiVY^/c;^" [ Ephemerides ] 

cJ I j~l:^ viAT<— r jl5 oL* j y* jUj <$*«a-^1 *Ib^ -S^-Cli a/ ! <^j^\ jj!y <^ 
a JU ^ J»U" oVy aiJuL.* jy-^* da~>yVJyyJ*j JaSi < ^jbt ^3V jiy <^«\ 
OVy ^y** y>lo J y • j-*w»liy Jy^* ^4*J ^£** j^V u* y^ yy m 5*j * 

} m }f- ^J& A^aJijl *jJja_^ ^j^" «i^A^A;:* /jAS* Jjlj^j ii [Campanos] 
Jj>V-?* ^-^j-Ci^i Jtojtt [Cusa] by f j^j a^U> c$yiyJ\ iSj^A») 
4>\ J^b Objl <^tl 0-*y»y -cr^j JU*»b ^j j^4*-> ♦j'ta ^-^y jl'j'jl 0^. 
•Jjl*^ J^li-lj i y^Jl» -M-*; -^ *^y *J^ J'j ^^ c5^v/*J iSj^ji y 

: #Aijj^\jy oj^-a;.^ \otr 

Joannis Rigio - Montanus . De Triangulis pianis ct Sphericis liber y una 
<^t5y> • j-k^j+'a *x}zfj jljljl * J* #-C^ <jf U cum Tabulis Sinuum .] 
Ly» 0-cHi jj y^J j^t *x-'L. ^ojj^ cj\j^j Jbj( ^^*yj»j J^l 
t [\] ! jjjlUJ ^.t ja^^ [ Schoner ] y^ ^j)1» •J^-» >^^. 
d^<JUo>i jT <->-^j; •^• -r ^» ^xj^\ &£ O^^iS^ >Wy^j* ^Ij rjy 



0-v.'^ # «>^J o>U o^j^j^ *J[Theon] o^}*^ S^j (^J «j»v + **:*V 
O')* y 5 (J* [ Les spheriques ] c ^C)lj£l.Mr J [ Menelaus ] crjVU «a~1 
^1:5 »*) [Appolonius] ^^ jf\ ^.[Les splieres] « JfVl^l^">:J[TIieoclos] 
[Les cylindres]«^iyiy*^v^:^»[ Serenus]<j-y*>^ J[Lesconiques]«oU*^il 
[Ptolemee]^^*AW/j~<[ Ees pnenmatioiis]«< : l^i^oVTt<iJ{Heron]j^^f j 
tUl^i>> ejti'» j <^[ L ? optique] «j^UI ^iT-T) a.^ [Larausique] «J;-^*» 
J [Les problem es]« J^Li^liTi ^[Aristott e] -t j^j' ^ J- [ La Geo^raphie] 

^L* £J^>- • tf-A'J J£"' Jl^ — f /*^ 5**-^' [ Epitome ] f y* I J^-^ 

• c^^ J 1 ^ <~r^ JAi^b'^^Jo ^^l liL^yi^ •^'y;L*3 iij^.— ^lj> v 

^>>J*\jsi*\ <sxS &\ +ju*j oVl {Sj^M JU*i~l Sa^i-t* J^j tfX'L.*i 
<*_.J^a!I pl3lj ^"»j» c/ *^j^j • c?«^3\» y\ / vi**-l j.><-J-* oVI ^i»» jVy 
jjJ^ . c£j^\ JlLi # lj ^j <s m J>fj <£-&>■ ^<f>-j cS j*~ viiw\y r *ik* jL>-L> 

• J^J^jl -^>- * 4—*^aiS ^U:cl ^ 6 «JU— AJ'^-i^ Jjr^ f' >-by Jj^Ijl jc-jjl» J' 

jSjbjj ^l»^ ^j^* J^r^* J j j* J- % ^j^-^l-^J ^ ^-'; o x ^J^ [ G. Tanstetter] 

. jsij^j* .jdE : A ^lr j [AVeidler] 



\s\> jlTT N i y 

oli j lililj^ <i : ij-lj .j-A-^j^ &\ A\J&\ oi^Wlty <^\j^3 uU-»j IJj.Jbl 

[\] , j^A<jr\ JU:Jl ^^ <a^\> j-cHju»j ci^JT j ci^i- cS^. «—^^ r-' - -/. 

i ! [Bessari6n]j^jUiJbjjl»j^^ 

[?]^/y J JVx jU^yby^j.j^ jjfU 4t^lfj^>-o3j^ji^ Jl^V» 

*-jj-C "^Jf ^yt^jO*-* <: 1^ cr^J^^J <j ^iW * •A.-C-» \t*\\ rWy, 

•j [^-^j ^^] jlijl 4>*j c **-* <J'kj* ••a*-<*- \i*\A •jy«* o^y^ 
*>j^j\j t <y^ ^-~* «^-Jr- ^' [Mathias - Corvin] j.jjy _ <j*LTL 
*ik/ J^yj^l •-V*l" [B • "Walter] jJlj - aji'/ £j*xf<ij*\jf ** \iv\ 

J>" *l[Sixte] ii*-JL- jf-zjAi ojjI dlc-Jj^UI J^^lf •*! jryJ •J^- 
cs*'l •*•<>$ ^-iJJ. J^l* <U < }>}JytS+^ *&) c lT^} ^3 O^J •jjf Oljj ^ 

f. >UiJiJ xv*~J jAll^i» (^^Vjl iJjJ^j J'i-/.^ «5**^ JL *^ ^S.J^J 

ox\j\~* ^Jh--^ is)<'~~ st*\* j \ £ * v oj^ -u [ Montucla ] %-> [\] 
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dStf:* 





i£±%*j^zc ^ij* 0)\ cJl-*>- oUt jV^\ jy~* <-5lsl l^J^\ k^-Jj+ac 

^^^.Cl < [ Purbach ] £\jf 9 &**£<*. ^J*S. ^j*--?) jyi)* ^^^ ^S 

. j* [ Regiomontanus ] wf&y+f m j*j 
JL?\ *l»ll3 i ^fJkl)\ ^y Aka\ ^j g^>j\* <{£*) P^^\ # r]s->X i**l**lj 

o^AS r i Lii/ *[Gassendi] c^jJL.- -t jljl j)U <ufv «iA*J\ L^* Vjl mjJ 

[N] £j-> Uean Muller] ^-\ J*^ vitli jV^ o^ 4^V^ytTy>j>Joi 
tUnfind] -Ci'j\ oJ^yr ^^ ^J^f'df <£^\ <£&\j m j*- &<~> \V?\ 

Jy*o '- J&\ J : -^ o^^ ^.V TjsJ olj; iyl Jj\ < j*\ jy »x- J 
V^ J <i^ <^3jI jVj\ <JLa^ cjLM> j ) cJL* JZ*\ *XJ\ ^! I jj\ L^ ji» jj\ 

jVj\ g'5" o oj"^ 2'^^. ^^ oa»jI j f ji^l flj^ <:^j^ i) [ Purbach] 

a^V ^TS-s^ ^f-hUj. [Rogio montanus] u*y^i*fj»J \j ^>X)«J t N ] 
[Monte Regio] 4 elo [ Koenigsberg ] \^*jkzf U aT lyj . jaJ^^ J*>-v/j 
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J>3 <X* pfi **</> dUilt. & 



£jzXj>- [\] J-^4-^ dUjllj>l» 

Btbll. .jidl fjjl *Ajl ^JJC-J vi^ 

^^l; j^ 75-t^ <-*-jI <*— <u'| oLsy 
c ! tfjjl J^ : f •^V L J i$i~^ 



J^ 



£'u> 



— Ji£ dluUjJu* — J'tr' <ii._?U u^j>* ^«j o-c;>. «jl>>£ cilikjf^ — «jk.foki^ 
— ^5-^:4^^-0 cf^cT-rU- — es - **"-*" J 2 -^ — jkl:.f~o-fcJ w^-U- <^ Jr i dl'lih. •J^» u > 

a-^ — JW>^r <iL~y b'^3o — ^-M"^" ^^.^-^i £.3 ^*t-. * J\y^ «si lifj» 

tX<~*j£ J^*^»l^ (Jj^M^L jXJ^>\ c j ) _ <j*y » ^A ^ghyU <£}j> f l» - ei^*«* 

• *•*>' >-^ CM 



\?\ JV J\» 



*_i^i UJy VUJI^I j\j lgsr\ Jj^/ * tfjt^l Jb^-S" &J^<$ ^La* 






*j!jl v^-^-l^ «do o^fj (>J'j r [>] 



u n u a a a 

a.a*- o-jj^u \ .r ^ tr w u u = \' w*- 

- - u u u u a a 

tf}J\'*j&& \ «Y t^ ir W U U = \° ^ 

^ n u u II II /I 

[J* k*] Ji»-3*JI .!•/>! \ »y t* it \r «e r» = >° i,»»- 

-'♦ ** " ^n a u a n /i 

[o,^Jj:^i3 jLOjJt *lijJ^t ♦, «W i©Y i U oAY = \° ->• 

jljl^- ^jI^Lp ♦ , *\v ior 1*1 iVV = \° ^>- 

^■Jj" ^0 ^5 ♦, »\V ior !♦! itV = \° ^>- 

«t^fjft-1 JU^ 1 &J ] f} *> *W ioY £♦! m = \° ->• 

viX*A) M ji ~p\ jj.^\ o; <jl.x— j^i ••> J \!j-*>- p y^ <oy ^j-u i-A^j (j^uy^i 

^AU-u^j l_*5\^ .^-^1 (j^-^ <3 J ^ <--x-lr *U*wj ^ 0^:$^ c*-jl ctUkUj 
itl'Uj «wUJlr^j^ry .j^ r j d\ r )\[4y *k~i\ J^jA jLX 4JJU- jm^Cj^- 

J^-y jVjt jjw \<>-j^ jl — & j^<_>-jj ^i*> o-^3 f m • J-^3 li^jTj 



cr + M*i*\ \\\ \t\ Y\Y OAV = cT ^ 

c-jyJaiU*) 4>J ^ j ^1^ ^^ is m j\*&* *;*f 0^^ «J-J^ o*.*J rj^ 4**^-' ^*"^ - 
^ a> b (JI {S^ c ♦^♦♦♦♦YV jVjl /5*^ ^'-^ *J* y* j-u -^J r ->^ ^ x *y~* ** 
£jU j ^i - oj3j\ \" o ^!j\ ^yf ♦ ,♦ \i\^A jVj\ J^U .-dU ^ . {.U.J 
*-,]» ja*^~;u o^idU*) -0j\ v j * i**U -cvJy <-l^ l^-^ •»• ♦ i oY^ o*—i 
dbo-u. ♦,*Vi ^'«o &.c,y& j IT o~~J ryU-^ <MJjt c^^^pj\^ oj y^jSxA 

^ V °. cr-*^ £>*? ••• # W\\Y\ 0Vj\ J^U t ; C . 1Ui,\ ^ *Jl ^Ac 
A\XA ^ 4,jl isiAc ♦ ,♦♦♦ ♦ *^ y* i o£^ jVj\ ^jfc&mfy* j-^-^-Jr^ 

<±u>-js£i\n£ Syj'h. ♦,*m*tAYAYYov/ : JjM ^y>c~J #&»£*-*) 

: di^^i vil'^» a!.U!Lj j-x.*y^ ^-*y 
♦.•\Vi©Yi*MmAV = \° ^ 
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t T 



— c/ i =— X * i =r v' 



; > ' 



: wLaI #:>U <*- j^ •■c-.^U* (\) ^jS^j < jj)jl J-*U 



X 



— — — .o- i = cT X iO +o- 

••b 



r 



— h i V = cT f 

r cH-[\, W, *V v„ o\ n a„ oi w t% i-] v xv = o' v xv x t 

J + ( V, NV, tv, *y„ «V, »a„ oi„ tv, i*) = o-v 

: iij»x\ <5J*J ^.^t ii\:-.4l ii»L*. c-ibU* 
•j? 
v» •„ *V, tv, tt„ \v, ta„ n „ et„ rr = o- 

^£3 ciA» p- j!^\ t xf- Cj,*^' ^)j** *b—+>\i ^l>- (*ja* tf-*Ji>. viil*jj <o\j ^li 



•[*'jljl*^-*-l^ 4o Oj£» ^U |-jm] . Jj-J-I^^r? Jjljy:-* _ ^U f ^ [>] 
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T X 
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' "\; o — r ^ 









t — x — _ x — 



: <~j\ j J f y <: ^ 4*iy 



t — t ■ 



f o f ^ 



«-> O «-> O x 



: •^tjj» &jyjy. 



JoA::^ ^yj dl-y ^ *»lj m* J\*j\ d m J*i Sl»J\^J t \jc* j^»l Had ,3^-^ [N] 
JA>JU.* H:*XwJ 4}^y\jJ\a} ±Jl+*) Ayj^Jt^ly (3*-J ^ j3 ^-a-AJ dU*«.l* jj,' -i'cO* cd^jlJi» 

di* a ./ b Jo*^ a-u_— 4 : Lu^=l ^SL-j JrJUl»Lfi ^^o* . ^rJL^jl oL?» «JU-aTLI i$j\c>2 o^'Jy 

• C 4»Jj\ ^**?\\S* ^"^ ft -/b j^\-t #.i„>J>- 



4Ji j«;T 



n r£. 



5 7^>-j j^^^^j^^^^^j (iYj^)i$> OL^'^^^*;* <jOJ°^3^S 






5v-^Xr^=5/ L ;X7''- , + 5 rX^^ 




= r V 



5 7- 



r O — 5 v« >< 



'O 



+ ' 






^i^r jJU ^y dii<->.jj -v jV^ f jU* &J3 &3^3* l -*° -> cr^ J:^ r 



: jJjoJol £uJ 4*-<!a-lj jUy ^A)<>-j^ a* < W 
n \l ^ *V ©\ *<\ oi Y\ i* = s 1? 

# ^ ^ u u u a u 









<J^. O^fJ (Ji^x jry^ J^^j di|JljLi*-jAJj^«* 4.0! coj<o\3 ^5 

• adiML-j j» 1*51 j • j^ • a—jua j o L*. a£ly Jc <~.— _£« Jl^Vl «jl-Ij <>-j* y : >- 
J.*») i jy— ^ > J^Jjl cr"3\> «6^ gjll £ j *£:~*jj «-^3 ^t c/ -*£ c/ *^ jr*^* ^^ 

^O-U- «J l— J» • jJ.SJL* 0-*T ^f^ ttl— y cL0<j>-j^^ •Jt»- -r *.j^ J«JU.li* c Jjjuh n-.>*^7j 

^>* o^vii^U-jJUy» j 4;.^4r^ «^~ \ <z~y y\i Jrjf3 t/Jj **\j ^i» i^M^ ,Ja^ 4<-^« O'. t 

**'J ^b 0;^ ^-^ CrM^^ j*> Sttj^j* ML- j ojT <^»<ri JM> c^Wl <^^- 

* jtjjr** ^:^ ^-£^1 OiJ'vjU 4$^- ^*~* 0; a :^T 4 c*- 1 :^-* ^-Lj ^^1 j*l^ » 

jJA-^Ia j J^jy j Si^ ^j** i-*ljl <sL*i k--^.L*# 3y*r J, J-** *^*3 ^ • ii-*ta' o* J* 
<£j v* >^J\» • l£-*»J «j^LJjI J.»^« <U fc£4£-*j» # «iL«>. ^^ g.** *JL ^jadU <*L"| 
^U J*.~^ «1*"31] <iA^*! is^-* tj^}^^ ^ / *^ m J» 3j^ ^'i djf) JLa^i-l dl*^ 
[ <~* a;^!l ] jjl^4>- jU^Lu #-i:^j.^ o^-*^ «-^.-''J ^^ dl^y oVjl (»y** «j>yj [ lt>:^^ 
A^V* 3^1 vS^-^y -?V^*^ oJul-o^UI t el;--dl^l£ i-»l:>. J^'T .j-^^*Ll J^^ J-i^M i3iJ*J 

ctLk*l^£ tS^^^J ^ - *J' i/m Jily tS^-^-r ^ vil^-MjLu 0^1 x^ (J-Ji\y #j^Vls--^ 



■c» t> ji'T \rt 

[ r ( &* + • • • + ^ + r^ + ^ > ~ ^ J + % 






JJj\ Zjj\»c> J> 



,„(u<u ji JjUl^j^jl c-VldAljA>.^ jVj5jljr)^^\ o j)jU*i^ c>\ jyS 

• jj^jL* <^*f A-A*-?. 

£.3 d^Sj j^jUli 4- j CfM £>\J> #j]U <5*jiU\ ^ A») 4-»6 <2J.> ^Jj Jj\ 

A— ^ JA» A)<>-JJ jjt) j ji 4*) ^^T Jj^ J'. <J~^J v-jL-^- <iijb <L*^ 4><jU>*M 

, jx£\ <rj* Jt Jj-^r j J&J^ >ci»^ AiJjo ***».> 

s •* i\ vc w *o r* = \ ^ 

a n u u a a 



• Jj-iLl ^>***j J*Jljj:~o - ^U (•>• [N] 



\ r \ Jtf «-L 
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^ t ' t \ 



(^- r cf)+^ 

<f ) + y + f = cr 

• &-'*) + *, 

(i) . (-^ + " + ^ = 0" 

^J^ & K -tJ* ^ d^'-T^ >^j4f- u' »>i£yr *-• + T ^ -f f X 

• *-.->J.^ «J^^ tS"^"^ iSi^-** ^-<-4 ; *>- vl-*-» 

[ r ( T ^ + ^)-cr r ] + T 

* «• • • • «• p ^"^ •■ 
o' ' r t \ 

: U*;. ^U,1 j y 4 oj£\ &><*„£ c*.? 



r + v ^ = f 

• J-^ ^-;. <*~\ 

r . 

cr-h^ 
r ' 4- j-> o = J-> + r 
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v, •*, «. w, w» U; H* N1 » n » n » y = \° — 

*jf *tS* m >&x\ jU!p\ **p-\j ^ta ^Li t_x-a) <JC«* ».>!§lj> . Jf$}\ JV***si-t (J^ 
•••W ioY i**\ itY YAr oYN = \° — 



csl jl'T ^ ya 

a->-j^ \ jVj! vi^-S gjli *~sdl c-jjjt <£■>-*-£ io c/y^ tV V^\ 
<oj\ 4*^^>»v/* V ^y~$0V5 Jl oju~J»j <y^3l> AlJ^C^jl dl'y-jJ^-SiJ 

oy~»,j**>-^ y jV^I c^-J ^U- x,«Jdl o^3j' i o o Jji pj&j, L.IT 



*3Jj> 



4-iijl i \Y V J--** Aoa:*a. Jy;^ 0a:;jjJj1 <*-j^ \ <>^L d ^*C 

II U w „. . . ^p 

$jy«a y &jalzJj\ *.& <~>j'jj>\ f>~> jVB j-w^i - ^^jl ^^x5L^ J.;^!^) 



N V V Jtf y^ 

jYS Jt <- ^'U.^aj'U- Jj4!l<^ : *£* dA:^ jr jU- ^fj m oVjJj? 4o^-> ^ UI* 

c^^^j\^^S}\ £\ j^y. <3;a)I <^ : *C di^yfd^ jtjU.^Jj* £j\ U; 

J>* o)^ Jiy iS" K *J» (> 9 ^ :l >4-f u - ci c ^ 4j^-~ ; £jt jVj\ J-^U. 
j5>-*j)j1 JLa>tlJ a_*j\ j^\ s^^^jyf \(Sj^'} A ^\s* * <J^ &?** SjJ^s , \ 
o^i" <' — OL3^ d.*J dU^^ ^ ^.i **t <*-j^ •adiktif Jl+~ J jtjU 
J*V/ ^!:£ ^"j-^ <5^J */l.>l-a* (5^^X <J» a ^^ ^. • j-*>^t7^ ( 5*^*^ 

+?"j Jj-^>- / (i^U. J^j^^ J^— 0j£) ^^Ic^.-?^ C-^Ca£ d^lj^Ji jVjl 

iv„ *\„ a w Y^ lf ir ff tv, r„ rv w \o 

• jdLlVl J^j£ A^Aj'U. dlUj A^j^J d^^>- *1&^C %o ^i ji^*i 
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( t ) ^O | = 0> = L^£ = P 'J 

(r) VZ = u^o 
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5 7 |= JJL 

1> p p f 



J* 



J* 5* 



:ki 



i* = J* x p f 



( YY J&) 



Y 



f r* t 



r f 



: ,^b 









6 > \ij\ yJa 

^ £ i^=J» J *= <*> i = ( 7 ^ ) ^>- 

<— » w^ 7 »- 5^ — 7 v-^ — > ^=>- = ( 7 <— > ) vm*>- 

7 t-*^ «*-> s-^ 7 v^»^ *— > ^s*. z= (7 <— > ) i_*>- 

• j/^jt u*-^° ^,jy^ 

[t] . j/ Jj» JU**U 
(W J>^)i£>V :£"*>- o^A~kJ ^yljU^ JT^j/ J>>£»gJ>~» ^j* 






•O^fJ JU^^.1 ^ : ~ f U" wU*-i «^-jf/ JVjI fjk. ^ f\x"j w.*- <5^j : . :: L [y] 



4~»b J'v I 



• • 






^£= ii 



7 <**>>■ = r i 
7 w^ ZZ 



C f 



s zz ^ ^ .-s- zz ( 7 — 1~>) 




cr ° f 



i» c ^^ 



^ / 



i C 



b 






(n j£a ) 7^-> 



= A i 






-'t d f 



'C o >_^ 



: i^\i 



_^ 



1— 1 i^ .*- 7 



= ^»; 



-G.ju o^j-'- 



i\ 



Jjl J, 



17 Tf 




wSJ, C i 



r ^ 



:b 






(f J&) 



^5 Jp O s^P- 






JpWj 






JV Cf 






:l# 



^ 



^^ki 






7 ^?- «-> *-*^ + 7 t_*^ v-» w>» = ( 7 -f- v-> ) «~<^ 

: #j^T <ciud^\ \ = / o^ Sjyjjfr Jl«**^-l (Sj/-** 

r **>■ w> w^ + 7 ^£y-> w>- = ( 7 -f- <-* ) w> * 






r ^5- o ^^ + r ^ c-, ^3- = ( 7 -J- ^ ) ^>- 

7 »_*>■ e-> «-*^ — T *-»^ O k-^p- — ( r — *-0 •^ 9 " 

t *^>- ^ ^*>* -f- 7 >^£- i^j \s£- ~ ( 7* — •*-> ) *-^ 

•. jaJSj ^j; <I^l jjjjj^i-i 

# XJjA>- w^.>- ^J*- . <^-^l Jf?jj\ Jl*»I-l A^^L £jjy* j <Jfi«*\iJ\Cfl*. Ij^l 

[\] . cS-fcl A-*>J o~}£ 4 r *Ul J-O^ (5*.^^-? ^~<L-\j <i> : ^ f 1 * j 

[V] • jy : Jj\ jU J I <^j/ uf-S j'. ^ o3^ Jljl *V < <W»£ 
JL*:J jjfj cA--*l <^ : >- ^^^ dLy ^J ^jU* L$J»^r dyJj-" — • N 

^^4ai' O ^ £»-^ /J** r c^y = 1? i «^ fe/y = >t? £ • ^f^ •jrljiwi-aj^f 



j^Jlj^^i : ^u ^jj* § Ji^lj ^.3 J : ^j* j^ Jlit- ^.3 • -V^ iji«Ji*iL^ [y] 



i V J jl yl 

( 7 — ^ ) s^ x *\ ♦ X i = 7 ^ O ^ i + 7 ^>- O ^.^ t 

[f] 7 ^>- O ^>- + 7 ^^ o ^ = ( 7 O ) ^ 

j"^ <i.A~* <te*S*l *&"£ 7 \j\~c\j£1~^m ^*s(\\ J$£) dil-if — . < 

i i]Xt!c*= , *oXJi)+i jXi)o 

r *-*>* Y = -7 y lt y Sj = si v 
s-s^*» y =l^Y u-y /j = 5 i) 

7^Y = (? — V)Y crfJ-3={^ — \A*°) u*j*/i = T^j 

K^t— \a*°)- 7 y]<j-/vj = ^ — ITD = J~5 

(7+o)w^Y=[V°— (7+^)]YuO ; ^ = 

(7+<->)^r= v xy = 5-j 

r ^>- ^ ^^ i = vx(? + «->) ^ t + r ^f u ^ i 

[i] 7 w->- ^ «-*>- — 7 ^£ o ^-^ — — ( 7 + o ) ^^ 

< [y] < [\] «S»-*-^ *jfcSsjJbx\ j\{*z\ x^\j *j\* jLl sJl^a C$&- 
: jYjU*^ o^J ifj*3g' - ! >-y ••^ <^/i Jjj~*J*yfy [i] < M 



*J 



Jb jb'T 



t\ 



<— » i_^»- 



7 w»- Y = r Y u*y/.J = J o 

Y = (^ — v°) y »/yVj = (^ y — u* c ) i/yVj = TT 

(? — ^)C^Y = (r — o) Y try-rj =( * Y — <-> Y) u-yVj = "JJ 

v x Y = \° x Y i/y/j = To 



o »_^- Y = «-> Y cf^J-i — Ji^ 



7^\f = (7-v ) Yu*yVj = (»Y - NA» )*jJi= iil 

: <~;3 j j'/y" o^U^ ja:^_j!j\ 

r *-^ ■-> >-■'- t = "\ ♦ X ( »■ — o) w?- i + <-> <-^- r >-»■ l 

: *y4* 

[Y] 7 w?- sJ ^ — 7w^O w»- — = ( 7 — <-> ) «— 9- 

jjc*1u> i _« • j^l •*! f -> t$J*» i J or j-^^i' <-) Jj*JI ,^-j» Ck» »j3j1 

i£jt* i$J*b» i t ii ( J < ^ i}j*Jj\ A» 15-y 
: o *.-.>! jds J$\ J&*. 4-J J-o 




J o X Ji = Ji! X i o+ ^ i! X J o 

: uii / A»2* . j/ jl/ 4 



( N A J£* ) 



Y = ^ Y </y ;j = Jo 

7 u-> r = 7 r i/y jt'j — i j 

^^Y = (^ — V°)Yt/y /J = (^Y — NA»°) «/y J3= i \> 
7 ^4-\ = ( ^ — \°) Y c/y ij = ( 7 Y — u»°) »/y /» = d J 

vxr= v° i/y y j y= >» = i j 

(r-u.)^Y=[(r— ^)-\.°]Y 'y/j=(7Y+ o Y — \A»°)i/y yj= «d v 



i * Jjl uA 



: *x-*U <sJJa£ 4^^l ^'^ <~J* jr^ J$"l 



°* L/y /3 = jo 

'r ^Y = (r — V°)* l/j»/ J =( 7 * — \A*°) c/y ./J = i i! 

7u><r7t c/y /j = i! j 
s-^->£\ = (<_> — V°) Y c/y/j = (^ Y — \A°)d*jLr3 = * ^ 

vxt= \a*° c/y -f j = "Tj 

( 7 +^)^Y = ( 7 + o ) Y <jry/j = (r Y + ^ Y) c/y /3 = i) o 

: a*jI j j'/ y ^j*-*! ••*->'■/. J*+ff. j-^h^j' 

( 7 + <_> ) «_>• vxt- o^^ 7u> fc -h 7 ^^c-^>- i 

# : ^b 

[V] 7 «-*>* O «-^ + 7 w^ O l*- = ( 7 + ^ ) <-<• >* 

•jyj)\ JLa^i-l {Sj/*~"> 

4^*Jl •• 5 L 5;=r ^^** ^-y^S? l^ r *° ^'-^ f/** esr^f^ v* 3 ^" l5 (ii^^ 
IjLkl j-C-*U* ^ /c>^-*o3^ »-rb i^ (\^j£i) ^*>- o//yJU*fc~t 
V J «j^I i£ - A~ , y j o c£J^~* <Iaa>^ «iA-^y 7j fj ^ t£J^~* <^i«^ *iU-y ^j 
^J^**» c/^Yl<*> j\ji 5 J i) ^ • jT^i jaGUJ^o ^jLi $ v jCja^aUW 






iil xjv=5oX Ji + 5 J x i! t? 

: £j>. JU . j/Jj m 



^jj&jA&j •jj^jljV^^s <^/j JJUjS oj^Ul — «JL-y J-W ^ L*] 



Ol jtfl 



11 



^~*j>j. • cS^J Jjl»J JU-^ °V ^-^-^ ^* ^ <S !"J* ^^ °. c5*y J^ <3jaI^ 
jx.>- vil:#U dXy^ ^y^^jyj^y 4-*^^a!ja>- <~jI f^**^^ viLy^j-kJlj 

♦ tf.>jbj}jl 
lt>j £*■ J>-y jVj\ f^U cfj^rf^'j ^ — -</A> v* <iU-y 
fl ^^> c^^Aj £** iij^y OV^ f j1*a (sJJ 3 vit-jU*-^ <«i^ c^UU J^^ 

a^. UiJ^) Jj^\ ^ . J3jl_-lJ^\ &}\il~\ J-\1^a^\ jl>J^ p' >C» o-\Ja«^ 

oi}\ & .M — <y* <J^jj}\ ^-Ok iS^y c ^ J t J*^J*. ^jr" ^ A ^ € c/J*-*-^* 4 . **^a* » 
dilcjif <sj>s* J-»U- tSj*^+ JjU* ctU^V^jIjS^ fj*"^ <&-ta #j^b^ 

( * — v° ) * u-y/i = * -^ Y 

( n a j<i ) : i.J^l JU^:-1 jx : >. 

: „ r ^ ^jjT c^/^ IA^\ 0-^-^i' ^ / o3i) J 1 j' 




ijt^3 ^s* tjr)* ' ' & ^}**J* 



<lX* j, j iSjte^-zA JUol aA-~.>- J^V 4i^--=r <sj""f* &<j*ji> oy^Sj 

: j£*-».vl r}~*^ tj+^f. *S^^ <^i' «cS^l 

>/0y* ^J^ ] (w J&) <~>\ * ^ ^ : -y 

a»— \A*° = ijo 
* + \A^ = ^\jv 

%-rv° = jTo 

( N V J<1 ) 

. i$*>\ Jj^\ liT I <kJL>. iJJL-y jV^l j-\5 *<_>.j.i v ^l &S** tX *~' 




^j *-~>- Ci^-j^ - fji vV - f->* ^. ^jVjjT^j - ciV g-jljl [N] 



<Jl jl'T i r 

: Uj\ 



(i) . ^ = \ 



(O 



: 4~^ j 

- -j» 

^5 ^s- 5 ^^ 



5 



^jjjl ©.olj^l vi.^- o^dl'x-.^i» ^jjl^^j #^<_^!il j^mJL ^Jj^l JL*t_-J $ 
<U (ijl:* : > (r) < (y) tsjj\ii* s ^£ < ? ^£ j^}\ Jib »;j:-o £..1 4>-^ 

I <?xlA./J,l J>-X~» 
(i) 5 *_•>- ^^>- = 5 ^>- 

( O) 7" ^>- »*-> i-«>- = 7" i-/3- 

• j/j^ cr*~* *jy~* {t* &>) Jf 



7 w*3- v-Jw3- 

7. 



• c£-^J c-a»1j J^ ij **-*!» «J c£j*^ r At ci*^".^ 0^j\ J^»-^>» ^kJC* 



\ y i <i : ^ — £lLdl J&Jl v br [ \ ] 
^ Y Y Ai^ » » [t] 



• jj^\ ^Aii>» <iKi 



i J^' 



t - — ^* = ^i — v = j 1 

-< o -* — * o ^ — ^ 

T — \* = f ^ — V = 5 f J 



i *-*>• r \^£ 






iii . jyjy m 



jjJ£kJj\ 



4^- J 



(r) * ^ 5 ^>Z7 ^ 

(r) 'i ^ r ^.>- — i ^ 



: Jali . jyjf 
7— \. = j. — V = J. J 

f = 7-w» 

^-» = i r 



Ol jtf» 



eUjjToiaLu .jlu-5 ^:Xj viA;^Vj\ *aJU^ ^vt^T^^W « j>UI JL.il » 

dl'.y O'. cA" J** A.-totaJ-l 3 ^>* *iLl!aiMj£._^ *x\> y t j (J^}\ « p LUsU 
^•j] « <~i>- a^ ^iW U^ J^j » •jfV* j^Ic-l J^i «jaJUj J^l-Jj' J^ik 

[ C-lij\ ^>-^ ^-^Uj ^ "jrb 4*U»illj£_JS. iiV#^§ O'. w»\T Wi j ] Col r i ^ 
^HjJJ Ai^Ijk JfL-o JL*:J •a::/ <yi; «J»^JS^». U^to», <«J.adlU I^Ui 

j JL l jJ **v L*-c «j^S^ j j~U JU^'l j-\J »j^ jjaIL-j jTJl^ilL^ ^jJ^ 

j*l— »j ^ j^^j ^jta^Jy ^^Mjgi •y^r^ii* •j}j^ - Jjj^ < T'#^-<>-jl 

! JJULLjI Jy& \/y gu?\ wA-lS" 

: <^zi^y (J^^JS^ »-C-*j\jJ| 



J, 

J 



■J ^* 



o* 



5 J 






TJ7 






\ r o : <i : ^ - ^\Ldi jsi, v l:.r [ \ ] 



a-x^> .*>• *ju*<> »-^>- ou»! j w*-i*j 0*jy *^ A ***U- ic^jS o i^ #3^A.W>-I 
<J: C ^) Jlf*\ S* j* *$& 31 j-x'j\aC i-C^AL-jf jUO^Jl *fej^J.' 3 •^•-Vjl 

[i] . j3jL£t\ uUl J 

\ -a : Ai : ^ — ^\Ldij<iJ! v Lr [r] 
N y • Ji > n \ : 4i : ^ : ^\kilj<i v bJf [t] 









: ^>>-lj 



7" <_ *>" 5 «w> v^?- 



«jiltjSi» U"^ l j f^lkiJij^lMjs. jil'JSi» <:~<^j t £J* m iy t&* ^y* 

J^J^>- .t£^J ^u.J» c^ #^ J . (JJo) J!>zjj\ flc^i-1 - <<~)\ J-U jj-J - J-^^k 

iiUL-U ^jcJL* J<^y <*U jVjl J-»U jju**ki 4»J fUa* / ^A*- j-^y 
<*U Au» . (^j^\ c^^^y^^^Ujl ^p*^ aTL-IIjo^»-^* »a~* <jKj\ ^^J* £Ai*<J-*A 

K ^^3 jLj J-^jV oXj^\ wA-a5 (j^y^'^^3 a-Ujl%_i-ai ^^A^^fr ci**^' 
•a») J #t >4jj\j)|^S *cfj/ £* 1 ** / c>>-*b' J^Jf»" U-O/ \}*\ *^J-> ii 

JSi ylr.r'i dl;^^i» (jJk\jUi cj^\ • jj^l-H oU*l »jj}\ <&£ jy* J^j\ 



S Y N - N Y • <i : ^ - £\Ulj£i ybT [N ] 



T-V 



Jjl J\, 



j^i <x>~ dl*JU> jY^ J>li* ** jljdj^L* d\:^SsX^ c^Jy JjU* 4>a*S ii^j 

• [^] J-*»J^~ * O..J a!k+>- £ J^~* *tjO i!^J ^--ai Uta 

/ gi*-* ^-^ J^* c* J~}* <*-}^ j\j* » 




S <—>- 



5 *-> w>- 



•f* J "J ^ \i~f ^^ i^ £ ^ y ojjl d\Jf 

• j^ «bi^^i *->-jU- «iillr* oj^ «J^ • A "4^ ^r^*** <».j'3 



y 



* 



7 S— > *-/>- 



#^jal*».X>cI.X^J 



5 w>- 



*< 



* 



5 •— J ^p- 



• ;j»;/^V/^^ «it*^U Jj^y 0) «alil Oj^-*^> [N] 



ol jt 4 T t^ 






: ^l^i-Tjj-M . jjA li:il ^-Ujl c5J^ ^J.J •-^^■W 



(\) 









>^!lJ 



(O 



<^>- 5 T 






vil-UjL.>. t£^L* i)jl»£ J^J **V/ «^J^ ^JU> OVj^ JAi* */*!• <i$\j 

. [y] j±fj~J c-// 

(^yAi^-^^^j <J*~i <:x.>- dLL» ^-cfdL"**:*- ciJUL* jVy <J>U* a>^6 <»j0 *-w 
• W ->-**„ J^-* <::x ~' J ^-^ J-* cS-*^ ^-^r dJUL* ol'jl>; 

<-'-y u-> 5 'jUJ'jM .:><->! ^tUl JU«:-I ^> : *> Jl? J : - * Jj* J-/ o^l Jj! j^J 



?o 







o i 






O i *-*>■ X s 7 w*- n/ X i ^ *-*>• 



k 



•>^^ 



•— > »^>- 



*/• 



5 T »-*»- 



5 O ^^ #^ctA»j\ A lj\ J^-^Jl <^i^ J&* d&» <*j m ^-y 5 wJ t£JU.t 

JJ^jO J*^ ^ — 5 «5"*^. ^-^^ ^j^-* •->*i^ f" S *<S3f~*lM» / > 

[t] • j-*o^~* <^~> S**^. <£}>r^ 



s 7 



7 ^>- ***> s *~>^ 



[ja^>^ 



s 7 ,_->- 



7-» 



•jj^fj dVjl J>T^ t *r] [\] 



U> : N Y • <i ; ^ [ «U^ SUuJ ] - ^IWIJ^JI^IlT- JrJl^ [Y] 



Ol jll 



tl 










O C-A>- 



*c£j> d*l** j'. ^v& Cy^\j ojy&^ y. <£*) • [\] A?. ^'A <J~* *x& 
, jj^Ujl «_,~tx. 4»^*^- J\}\j J>.ta* dfc*jL>. t$jl«L* A>^\jJl>rl5 



l5- 



i r 



i ^ »_*>■ 



X 






O^i Jj^lj . ^-Ic'jjjl jfc ^i _/ ^il-^l J>*i" U*jr*> * J^" ^J>^ J> [N] 

> \ ^ ; 4^ •jati c^I-a «5^-^J ^^ 



^ BjfcS^i Jbx\ jL:c\ a^\j Jas ^J-ai jy X Jjy^^y, & J. J^ • <£-*>) u^ 



r w^X- = - 

: *%>%* «XwL A)j<3 <J».^ O^r Jjj^ *M A^ &\ \*>)j 



7 v_^ T ^J^ 

. jjj£> ^i^ ^itl ja^a-U* 

J»V c JJi x> < a.*^ — ,\ c^LU j£ I . J*Jjy~* jVjl ^«A» J-sl— *f •■'j 1 ^ 



r ^» i ^» 






j^A>-d5 Ua^l C>l^Ai o^ljj U^ «-^^il ••A>t^ , # [N] 



ol jl'T t r 



M 
M 



«• O <" — v s O <*"*v 

r ■ — V = i J«i — V =^->o 

. jj})\ i/Jwi aTL-U* (J T *>>-j/ *.~^ «j-i-^J *^J OjIjI 
( " r _ v ° ) y _r\> _ V XY 
(^ — V° ) Y y* O — V°) Y /J 

7XJ3 \* X Y 



( 7 — V ) Y /j w y y j i Y /j 

W — 7— r: — >< 



M 



V:: Y (^ — V)Y/J (r— V)ty> 

^ Y j-" j (r-V°)Vyj (^ — V°) Y S 3 
X _ = 



V X Y 7 Y J 5 t 'i J i 

[r] 

f 4] 



[N] X 



s-J- S ^>£ 



s^£> 5 v^ 



[Y] X-- = 






UjjJi cj^*>- *-*~i-> s^Ol »tla— - ,J 

»x-L.» dJLUj *>UV>\ :£4>- o^J^J Lr *-A»" ^tCU ^v jlM tf-^j 

Ji-ta ^JU>- ^y J&3*; .j*JLsr\ ftj^-t JL*L-.l*>iJjL**. ^U jL*L-i 2ljL*>- 

J& *5U— 4L* jUol *^U>- J>~>- <id j^Xf3V *iik^ J—j^j* vibjt 

J^«^\ Jy^ jx$^i* jj-^uuj ox.l~;£ jiJi . j>j»t jii )**f m ^yj <i>bl 
c.j.U.^uA^JJi' «i!^>\ c^*>- _ ^/y» ti^—* j^'j^ J* - <^ c£jj* f^" w.iy^.5 
dA: — -y<iA,'* jf) / (jk^f aM * <y ^ f ^ ( A JS^ ) •JU j», &- ; yr • j-^' 

. j^^a^ ^a)^! dlo «iih J^J JjaI^I 

< ^ A \ jjrf Juu, [t] c [r] * [r] < [n] 




4-H jirt * * 



J/ J\ J J& <-c-yj ^iL;* ^y2> oA V i *&<*>* 3 <~^\j f jlc ^jiA jj**J 



^jOfjP 



-d$g- 



V\ J j!' yt> 

: £j-^ ^Usj j^U* y m jl jM **v ^ <^\ 
A><J^ ^Ulft ^^Ul viA-w jU>. ojjf (^ J/ 3 ilkJUUi» *1JI— .y i Vjl 
JJijl *£J\j£*\ iS^s** \j**?}\ ^r^^ « j-^ (3^--/. cr^J Jls^'t Jpj^V^ 

♦^[ao^OAY^] \J^^^ YY N [Y] < 1^* *VjJ£*^ <*J> c/. £*t <V^ 
J^jti •*y?3 &\$\ J t cf->-^ jp t'i . j-0*"" ^-^ cr^ o3^ *iUJL— j|T 

^^i [i] ^3 *^3^^ (5^-^A'^. 3b->j^-> •«*££ <^"W*- J^>- * <-*M>- 
. j-*J& cjLIIt Jili ^^Ci ^-IcjJ^ ^tl-x»\ JUo\ a^aJLa ulL> j-O^i» J t». 



• A» 

^U OUjj jjrj clij .jtf- [AiaM^ ^ ^ Y^] *^* ii- V \ V Jb <5 : aJ-|J [i] 



Ul jtfT YA 

* * * 

s s r r r r 



S 5 *->*_> 






^ r *->>- ^ r 






J* r «-*>■ 7 T' 



i J.^- i i 



Ji ^ 5 5 



^ J w*>- 



: jjc^jd^» 



J 5 »-*>■ I, 7- «-*=*- r >a 
X = 






x — : = 






YV 



Jjl Uli 



<-^>j,j, ifj\£j s t $ <Sz*& . j 1 -?^ <Sj\y ^JJ. **<£}* y* 'P 's < P * * 







P s 

P * 



Jali i jyjy 



'S s^^>- 



> i 

±>s 



: jju^j^\ 



s $*£' $ ^-> w-*>- 



i v 



i UJ ^v> 



4^—y <^ikc Sjrb J o ^ ^ o (W JS^ ) ••Jo3jl »J^ t^ ^-^—^ 



X = 



s i 



>^ < 



•;h 



i 7 v JJ m Aida-M* ^A^AaC lj\* T \> jXjkJh.» $ < w> < 7 I <J\A^ 



<ji jl*T 



v\ 







v.i-aS (^ ^ »j03j' ^-^J^ Ja^ J^ i uj > 

*—£' jjj\ dA^<Lj^J J»JJ *}fjj t <^^^ ^•j'ta » 



5 v-U 



i V 



v - Cj r<-> J*y*y, j\ • f*^J J»j^" &J*y* 'P * < P * <^j3^\ J*'.?. ^^ * 
jLr-J *U5 lili l^j^a^ *j\^ ^\ ^i ] a_~»1 Jjj'jI S}* .^<-'=Ja- ^•-/'^ » 

^-d jl^ o^ r <~> isJ^y^ 'p 's < P * y J* \ .jyJfZtj^zj^^fr ^'-ij^y * 

.4*i* 7< i [<~a ji-i^j *k; "yru l^.j^i^ j 1 *-/^ ci a i] vi 1 ^ J ^^ <'sJ*- » 



,5^^ ^Ul yi ilJiJl^jl a ^/.J ^ : ^' c5^J c ^ cr^V^ *Ij«j^ ^^ [N] 



*A_lU-ta •j'ta /O j 0y>. i'. *>*~^ J^) JL*L^ [ ^;j «il-Vi-o jA — .y ] > 

cU)<^p V %a .*}jk>\j mJ £ OjI^^jS iiU-JL*y «M 4-»li <>-j^ c_<L*i j^5 » 
dX — .y dl)<>.jj \Y* & i^L-^f. •Al^.jli dl'<>-j^ f ♦ ^^ai iik/j vii-y > 
(i*ll (3^* ^'" m Jl *^~j> *llb<>-j* NA* j •-C*A^jBviU<j^jj v o^-aiJJb/j > 

<3--£p dJl»^ # ^X* { j-xJLLt*>^ I [\] *{$j} c-4-aI* v£L.y ^«-^ J-*»>. ^. J > 

[Y] « Jj-b' J^ky <*-\j** 

jr\ ^joJL»i*1 ^ Ls*c •*<J\ j^j^I^a/ ^„-cM JL*:~\ ^JLi-^i ilJU^ c-* 

jSil»jwjt5^> Jull^iiUdJC.jiO'. *^»IT [r] o-U j^" a!Uj ^fi^ jj^J J :r J 
^tf» o vil^^c^jUjj^i dlt5>. <iJ»i-\J o-oJlil ^a!Uj j£«*^V c ^lkil\ 

[Sinus] ^JisjJMIy JjU. Kj> Aj^jj . jj^tj^jI i* »/j jVjl jlJLJ'J^-'^jjI 

•^<ii-^»J ^,> 4^ ^Jrti^ [ Inscripta ] jk*"V */j ^ -uiljj dl.^^^ 

jli* jUaTjjJr [s. ins ABj l^r-^ J.»jJi*j» •^Jjy^^j - M*y.j j-f [Seiuis inscripta] 

• ( iijU'J c ••**•'! ) i ^j^Jjl -^ o^ s. insc. j» # xS>^ sinus «JU ^ .^J 



<ji jirT 



ti 



jljuj Oj>-J J-^*^ (J^^ *J-C£~l Jj\ i]l idXf m &j* ^J % ia**J J^Jjl 

*"^ >• • mm m*m* •*+ J m m J .>,, •* 

« JJ [t] d^. b^ f** S*\£* (Sj£ j* aC c/**^ d^) JI-mu-Ij 

jl*J^ •JC-A»'lk*u jlLlj 4^:5 j ^j^l . j-u^La/j^ cijl^j »>J\j£ ^V.i/* 
[i]J [ Regiomontanus ] (ff&jtfjj ks***'-* \ <: ^ : ^ ^J** ^-^-^ <**Jj; 

<s^j/ - Lii/ *j^V^^ ^J* ot** j£jl" - (^-^y obrali jV^l -\,W <m^~* 

: jjc^UJ Ji' JT 

^^ JU . j-ui*ai j j/ dl^/j dAl — >y r \) o * 

•■>/. <5^.-^ »-**--*>" w y y. oy£\ j^x <~*mJ* • 




rv» I *±f - Jj^ 4*^ - ^>\^\) 'AJ6 f - yz/m!j* [t] 
y m : a±j* - uUl; ^ L " - [tfoflfer] J j* 
JU» : j4 r i ^X\ - obi; ^IT [ M. Marie ] ^jU 



xr 



Jjl ^l 



^3 < df\ € J) - O' f » oVjt a~'~$* ^S^ (S^j** O^Vl-J* J^ 1 

Ljo . y;^ ^ jV <J*U •J*- j; <^L j^Cj^ — >j> 4J3 -£lo vy OVjt ^^ 
*-A-£t Jr I #^U>- j 3^3* *&*• J--»l J>aJ *jy ^ l" ,J^s>cI* ^«feL»») 
^ u^ii*^ Jpy~' •-*\ - A^* «iAioL* 3 <**>\j *jlc < o^JI» ^LU CJL\\ . tfaj^Jll 

ctAl »y 7u Ij CJU-r* j4j a> #j ( A JS^ ) kilj 

• j-V»J t_*~J £>Jy*JJ t Ja^J^o (SJ,^ lP***^ ot—t* 
J6 &X> iAj»*p ijuSo) ^Xj^- {J y <Zj£ (iUU ^f i$j£jb\ W JJLJ^Jl^ 

<5^jirt (j^^iai. ^ <»Jj dV »jc* j^v- •■4 #J, J ^/^? c#*-^»j oVj\ ^i 




( AjSi) 



jtifc» <^jjl ctifjP^ cr*J^ : >- *^Jift MVlli ^J* JJliU^ ^ [io j A A : ^.<^] 



j^-J sjL^-I ^-y j «jctjk Jj'L-* <-"l»>_ j^^»lj »j)j\ ^jjjjkjj r-l^. »jJ->-«** 

p-'_ ; J><>-'\ (J*^ jj»^ (_JtIj| ^»-.<la - ,\j <"*u^ i^JuAl* •** 5 ^** »-C»L> (C-*^-» *l>Uk» 

f-^-y <i>^'j». iSj^^y. J~^~* ^'^t •*<•£•* j?l* ** s /'\ Jj\ aJ^j» ^u* 

<JU JAL^^jij^ <J>-4>yjl #ju~*jI <jjtj* cSJL^JU*) -\}j\ ^^u.0* ^aJIJI Jj#-xl 
[t] o^M J^'A -/» / *"V « gUaU J&J»J otTi lAVji u'. w»lT 

[Ptolemee] <*Jj^ &*Jj 9 olov/ •*+jjl^Ci «aoM^ ^^jfj^ ^>LLiji [M 

tj^Juulj jsi" o*^;U <»$,> ^i;^/ 4^-1 « J^^f * *3jJj' -^ «3^'jj ^Aw* o-^^-i^ 
o^. . \J& J\^l _ 4-1' L- «A'Ji/ JU Jr ^ »5/.3j il^ijll aj>* l54 j ? : j'. ^. 

•yjr vi^l* olJlIl #^ v ^x>^>- > jl .jJLiljbl *c->t^r o^jx»y# *y j;^!^ 'j^*5* tf T-^ 6-^» y» 
* <i*~J oV_y # j^ljj o^lj jl «-CTL. 6^ : 3j^i J^» • j**k~i o\>Jj\ Z?^ -^ «i 2 * «3-^jk 
Mf^J j» ^b5^^ju«l' « i^^^jj^^ t^ts 4 }^ JrJljrj-ai j3jI»x»-- Jr^iAu ^jao'IT S*J 

, yJL-!L»jl» «ULI 

*li^ a^a* jjiKi *^lj^ f ^j* « u-j^J'J^- » *^ A ^-H 1 •• 3 ^ j^Jjl ^j^. <^j^ 

ll^iL OLiJOT a^iij^ {UailjO <^J • JJL-^jU LrU jTj'^jJU tf*jljUf 6 



J' 



6 J d* ^"^ O* • J *-r' 



/ 



, 



- JV3>J' *kjH.? # l - V*^ ^l-^ili. j -ufrjl" oU-lT i'i^^ > - £.t; oVjl J-#U 
oL.ji c^U^i ci^lj *o.l ^» - t/"^j **■ AJ^j* - LS"->k Jr^ljwu - u3^y*>- A 
liU V ul"T J/^Wi. y _ • ^Li- (j^:io\ j>L"T &J-3* *l±* Ja - < : -jl:a uj*ly, 5-i^-J 

^tji Ottol 41^ djulf - jeftt: dKij» - jU»J<- . J*.gA dJLl* «Hi. _ ^fcjl J 

jb*l j^\j jloyb JcZ^k~Ai ii&\£)\y\ - J s ^Jj<* dUUlj^l y _ JLilj*\ cSbJLiJ 
jfU ^y— .ili- jr - J», dU j^'f S \$y~* £&•/ - J- J>-1 JJWt. - jU dli-<rl 
dU^ljfU ^jjT^h. ^ _ <:-, oVU - >dlVj)l f t *4sf<lk* J% - J^dUjbl 

• KSJy* j % (i^ dkx*-^L J^jJljjuJ - <*j^\ oL~U* 

*.i<*L* J?^J < JJC^I^CJ ^/jVU^ JJ^liaij ^^^L-^^l ^C-» CjUUj vilwjji A", 
^-'^=J" '(S** ) £>j\+£ J-^Vj <iA*i*-^ <3>My9j t #3 «(jW&» »k>-l a/I^ jVj\ «J* 



J j\*J}\ J^*^-b (3"*^ *^ - Ojf) (J^ «J^Cli» JJL.A Ol>*jM ci-iLaf «JuL* 

iSJj3 K -\J m J^^fr Oj£) £%* c£j*>— -y £J^*\*f m y^ **^f. * cr^J ^- : -l 

• jjuijl cSjUH JL*:J 

j^l*X (iU^; . jjJ£S Jl'^ # ^g-^ is**$iSf>*fyiJ y j ^iu^Ui jgS » 
^jL. j£jl ^*i -« c^^A — y X <y f/ ^ • iS-V j* A* oL->- •-*03y «^ 



dt^l^U^^ i".a:*\;[Bulletin dcs Sciences matli6matiques] «j./t*-J^ [ ## J 



-73^"j Tjt/» jTjy/> 

iJrlJ) ^s^J) mLIj} 
[f jU] "r — • v° — £Z — ** = -Hl 

[ fJ t^] 7 — v = 5 j 

[ ^ J^* ] " r — «-> 5 



*jyjy. is***?j* dA^y i *.>4~«<L~ij 
^ J: A ^-^ -^^ <>^ «iA:— <tJU* uh^ dLU*~f cr^r^i ^^ 

^J^J JL»lJ j^V-U [t] 0^1 !jL>" Jy"-^ <«- #J^O-Jj\ f jL- jlf" J^i# 

oL-**! Jr^^U [v] i [N] j5JI jj<*jj\ oL.-U» f cOr^l &J** y' 

. JJUJkM 
^••jJi^j ( 5^" a ^ v*^ •■^ ^^* oVjlj\ jl^-^ j-uL-3: ja5 *\jj> 

• t£.xl Ojlx- jaJ^-»1 c y j — tfji 1 •jJ^-»1 ^^JS-C-l JL*I-1 
JJjUll»^ J^;j^l; **J*]a1i> ^k** £>~} j^JS.* «M <3^-^ C 5-<^ J <~*lj 



Ji-U 



U 



<LiJ-lJ o-*^;\ JU*:J j£fc~AL» [f] 5^^^. ^>fJ ^) *^~>- ci 1 ^ ^ = r^ 




v° = Cj 



( V JS^) 



"«-'t ./.J 
\°X1 J) 



x 



V = Lr 



\* xt Si V XY j i 



4&i\ 



7 \ J5 



'r t Ji 



'«-'t J' J vxt 



7 t J) 



r t ./J 



NY»X r r J) 

= "r t /j 

'«-'t /> 



J-U-l. 



• ->//* 



jAji* »jJja>- »,niVj« JT J>>-Ai' j!^) ,j*J dk^JJu 'r r /j **&$£ **■-*.■} J . 
O-djIfjL. ^.jtj r J-J [^ J;*] J : » *iiU^-.i- «^ b 4-J J;* "r dU-*l*i' 

: h^y [N] ^'i 




^jU^lJbl 4?-l_~>» \<£^3* b\i^)S <00~* Jj*1-*«« J*XXf m <*A5 Cill 

«jfe-M t£jL-* **-*'■> Ja-^ *-Jj J>-l3 j; jAjl^Jai S^>jjfi ^3^=*^ J^wl'^ 
i v-> i S 7 i 7*0 SH\1a^ # -JU ^-^fjV j^J ^"^i'jjrVj <j*y/ jClc C-tjjT 

^<Ui* r £ t $ ^Jbl JjJbl J^aj: *Xjjj\ <~}&c. j\j* (Sj^^Jy, -*»lc f^jLLi 

#.\>*jULi\ J < -L i 1? fj^yi ^A-Jlic ljb -j i J / jl»J\^ ^J •JJJ^lj'wA*? 
/j <:«U» «^ 7 ^y <**Lc Jjrta o i» J jl j^l x*-o £j}>* y m <^jJ • JU *~il*LS 

/Oj j j; i£jUy J> r ^ 'j r Uli •jjo f 3V jljl Ojtc jj#jb aJj JJ.tSj-"}* 

^^ JJ^jUlli i7j ( J>07 < J* 4 J foJ'-' O^" A^MAfiJm* j£ji tiAI^-A 

jaL-U jJj^y [i] <[V] <[Y] <[N] jUU Jl«*^~\ B^Jifj j&±\ il£\ <j-U 



o^l^* <u*j/IT£ <£* ety &j±j\j jj\j iJjj** 4L*-1 « -^ j^Jl JKC-^lj^rjVli.i^Ui^» 
•jJ4r v/fv*. ^/1 ^jo.1' c-J»-j oj^i cL* j^jV» [ Delambre ] ^>Vj^ JjcJ^JLa 

tr^J^ -ryi -^'j 0^J* # ^V^/ * i / wfl£ o^J*. ^^'J^ (J iJ ^*^ , J c ^X [ Vt • <^-^ ] 

c:Ia : jj; dt'^/lT-J^ > : -^« -j-jOVs ^^^ ^^-*^ »^<-j1 j^J ^l^-^ •[Hipparque] 

£^aA)j\ j[Chasles] J^ u-^j^j jj>^ -uJiy ^joj ^^U* j> # [ j^j«-ac t^ :; r^' 
^i^r^-Jjl er-01» 6 a.:i>. ^ [ Les Trois livres de porismes] « cLkali^l^r*'» 

Y 



> 



\1 



<*L.» ^11 jA,_\ j|/ j-C«Li» <^-y <*.laft l;b J o liALjjJf *iJl» f i_> r Uil" 



\ = 



«-• J Y -r'j i J» t -r' J 7 i> Y ;" j 



o o r y j J i t y 3 -i» ^ t y i 



• *y-b 



j i y y» J» r y y, *>rx Jt 



[r] 



N = 



r i Y j 3 ^ J Y J\> V J* Y 7 J 



i 7 t ;j i o Y /j J O Y /j 



:b 



[i] 



j y y j o i y y j r j* y j. 



s ^\ J3 J O Y J 3 * t X J 3 



dL-^lUu ^'^ dlLk^ Jj4)jl «JuisS [\]J«o J» j^^IUj [*Jy^j». ^J 
t \J&\ j£il yl:5"> dJLjVU* f Al* jjJj\ Jf ^-aU* cA-^l *jdLai ^"j; jj\ 
• T*] J^^ j'y. J ^ a r> i ^ •^•-^-.tT ^-Ol' [ Les Splieriques ] 

• i»yb -L,£ o*JJ CA~U* d\*Jj\ jL« <i\jl ftXi> jJa- flr ^j^^^r \j** x L*J 




r ^ y J 'j 



7 ^ 

~7 



( <\ J^ ) 



*jo>L. ^r-^ ^V. t M&ielaus ] trjVk- [ ,# ] 

^».1* [ Collections math6matiques ] < : ^lj £- : *U 
.L>i ojU jiJu*jjT o/c:l J [Pappusl u-j>l 



•XJL. JL^ Jf T . jJUL*L*jlj> ^'^ c*« cil"^ «fj.uij« jyi y *A_:*l' f jlTjl 



\» 



J^ 



<*Jke. I^b J ,_> ./ »j}j^ ^*-J ^»» iS^JA^ di:!:* _j> ^ — jjT^M» \> 7 \ 



v 




( • J<~) 



SjsZM* J> 70 ^-y K^ikc lj\j J ,_> ^^ 

jVj!J-*U jJl~y <*Jk* Jjb ^ 4>J cSJy 
•A/. J cA « t£J^ ft o^> » <d£i JIS 

j *>^ #x-'L» ^O oUUS <iJb* jjf f l* «.J^^ / . j-ajJl^I >r5 (Sj~*y <*.)*& 

: i\^ 



N = 



J i < yj i r Y J'" J ^ u Y 7J 



o J t ; j i i Y y" J r o Y /j 



J i Y y J * * Y /> O r Y /j 



[N] 

o J Y -r i iit;; o^t;j 



i j y y j a o y yj ^ -> y ij 



b 



Ct] 



? ^ t yj i j x 



-o 



J, Jr 



-o 



\> ? x J) u i t y^ o i» Y /j 



J O tf t^ i f i 7 ( r J» f i v ( v J 



<-> 5 7 J> 't? J 



:b 



[t] — • y- = — 

5 O J O 5 7 



[*] jjJz *y?y jj-t. 

[Quadrilatere complet] « f f «J^*i» » ^ j; JIS ^ s r v J <^X j-^ 
C~<Ju <l*0ij Jj.y» j^ [ Quadrilatere ] ^J^=^ jr jVjl OjL- Ja^Ij oj^ aM 

j^ j£T~U J-C-y **Jkfr J^b £j\ ( JS^ ) *-*OJ^ »J> Ttk.-' J t cS~u^ 



d-kj»*\.-*\t &J*} <z~*y* \\ff: *i»U-U ij~s ^j^ <S^ C <}*~J 0j? a \) l$L$ [ ] 

. JA J&r\ ol 4 ! j^T ^yT Jr mJy * dJL"L-l:- ^^y [i] 4 [r] * [r] * [n] 

jjLl, ^^L* J^i j [ Tangente ] « o-l* -ki- » -ujs^ !*'>- j m jVji iljU* L? -<la* 
miai* .^13 jjlCi J&j 9 S &A\* t Secante ] « Ali J*i- » «jOfc** iai- JYjt 
3» <o> jji <Jj o^*l .j*}~*jj j-l>* [ Transversale ] J£iJ .^ki- y o-^l ^Us 

o/y l/1» j» <^^ (iUU vU** .jaJ^U. Vu«i-1 til^ t JLj^Hyi Jfji}t£j> k{\\J» 



' ■ ■ — ■'■ -■ ; ' ■ : — ; 

. j-Cj^ 0-v»*x #J \> CJ jl^l -^>\» 4**V [*] « ^I^cj 



: <?d*\>- <iL» ijlil c^j »j&» (^J<»»U5 

\ = . . 

V r i^j i J i» 

= w 

r ^ s J J* J 



? S» s J ut? 
J i J»r -l' r 

M — : • -r = — 

e*> J 5 i» UO 

% 

. j-x^*i* iS"^Jf. ^k***^* 






J^ 



>Y 



^Uo c <j*U^ A" ^j^m > j\j t »}\jj m b)£} r^—^J (3*1-^^^ '-M.- 3 |°" ^-*".jj* 

: [*J jjJ U5\ d£\ ^ o^l;> ^lis3 

^j ^ju, ^ ^ diii ^WS Jai., oW f j o3jl 4*1 ^ ^-u ^i ^ 







[N] 



^JXJ, i X r ^=JJ,X , ? X 


o 


o 




^ _ X X 








• _ 








V J -k * \) «-* 












N N 



.U* -u 



J<>j\j y m <fjy t &*\^J &\ ^** $jy* x . i$-\\ jyjj\ ^V <a r l^. 




7- 

r 



T x- = 



— X ^ = 7 

5 N 



U-* 



jl-IuT 



■ 



t^i^^f *j£X* ^Ij jjCAjjIjI ^ ^U» (3^»<=t"j^ <i&* jlj jt Jy t J»^ o^ Iris j 









b 



7X 



r 



7=\i + -) — U*° 



J«*S db/i dLy dik^jj ( \A*° — © + f ) dUU v*J> jlj)^ .JC^jB 

: .jU^VI j-C~liy 

v f (<*SY)yj 

(\a>°— g> + f >yj ( ^ y ) y j 

v*f \Y* 

jljA>- f y j — ^y > j^ r l '^ csLjj #j3jl &r4)j$ •-OJ& ^.jB^ 

j^\ JLas*L-l iJrJZ^S jj^x>- <>-jj JJ^jO ^»1 <&J <L_^lj ^»j p-l^^J 
^<aJ^a j!Tj\ dl^i~* d*H* / J^-->l^ jlo / g-** i»^ • jjJL-sJM JL*I~\ 

JL*i-.\ jaiS^J» yJii^d o^>- VI <j*^-a>- y t &jXL\£ •^v-*» dl;^^.^ 00 
^Soj dU'C* 4 jVy f y»> «j - V^ ^ J3^f 4 : — '^i^ c.~5 d\uL*j t yc* 
C^JdJUL» r w J^j* O c^y-b ^y ; >,3 L$J K >rJ> d\.:~\)\j 7^ : ~i>j\j cj 

^cJ» ja:J^- a>^.> dli-^^lj 5 L ^> : y\ Vjl <^"yjl f j^ d^ J'i <&**£**• 

5 =(r+ ^) — \A*° 

Paul. Tannery - Recher- « z>\j£ J\* +<&*£** £.;!•" » : ^>f - J^, L*l 
clias sur Thistoire de l'Astronomie ancienne • 1893 r • o — v • t : <i : ^ 



^-fLi' o #jJj3^ is'iJ^ ^^ P 7 $ >~> jVj\ [ ^^iJl lj\i ] ^45-- 

*.>^.<Ui" P ( \~o <Si<J»\ ^<lai' S i fj[j^" J^-^ ^-fUi* 7 ( (^-J J\-Ct\ 

<^jx3y ^Lz^U^j ^^UJ^i^ai dL-^ta ^ i 7^ ;<^iy fj^^y 754—y 

J» f v* 4^*> v^ f ^^ *jJj\ o — \a*° ^-y v £ j • f — \A* «vj-y 

(^ P — s ^>) tffj) \ = ( 1» o ) o*y/j y = v ^ 
[ + \A*° - f ] uryJ} \ = 



(^p —p 7) tf yi j 3 y = ( P P ) cT> % J> Y = ^ f 
[ + \A*° — f — \A*° ] ^y /3 Y = 

C f — £> ] o-y^ i = 

jrjy*^ j-^S/i v^f oja)^\jJ| ^li^l:./ J^v^i f oV.^^y <>: J O-^— i; r 
\ ( \A*° - + c ) ery/j ^ ] + [ ( f — o ) cryS3 -'] = v- f 






l^JU 



Juli* *i*jr\i fj~>j ^JJ}\ vl-^*jl ( <:*U» ^r^ di!»!* j' •-Xoj ; JLAil'^ <I^\ 

^jL.* Ck~i &•<&*, isJl^A J^-y ol'jl^ Jjtf* •j^»>*. ^*-' i$^~* J^h^" 
Jv <£jU^L.* uJ-sS i)Jt-y jj#1 jity •JU^ <^/. c£^ : ^ JJ*.)0 j-^-djl 
J^o^ f>-j^ VV <J •-/'■> ^r*/ j^JL* ^L-u <*t|» jjjy . ^-U J^Vy 

<ni.^ #/b/ j^T .^jj jyy^i o^j c^us <iX 9J \i cf J^»-Jy f^v* *&^-> 

oj$<:*XJs\jI:c\\a>\s <£j o^Jjj^y, *>Jj33 ojV [vj* i <^*-*5b] \Y* 

*-*-*' S s? ^•j*^. Jj*y.j' j^-** ' •-/^d' 3 <*~* V *-H •^lS/ j/* iljl^»-i 
b>y^»^>^T o^'^ *(i^J A>„jj rfjuv ^ -oil* «A^i* <Ai ; ;^ jjj 

77 x777T 77 l^-» 1 *ll^i wi-a) tffj^loj/j &$ <viXVj^ o-ijUy iljf 



'O 



cl.ji ^ jj>.\ ii^k; ^i^i _ jyy.> j^ «y^y ^\ < 4j 4^^ *»-j* /^*A 

• i^-^l ->yy^ ^*=r'v/* 4b A: r / ^131» <-^JU>. &J~*f ^i»>J /^V - »j^j 
di — -^Ua) o^Jja_>. ^ 4|.x jVI ^*l' J^-^->- « y j - ^y > o^ VI 




J" 






tjlMJLll j^CiMiai; \t&3§ $&j. d J* f. (i*i jaO\ jJ*r ^.J^U- J^-»l^» 

^*V. t>^ o^*j)^\ <£y~*J t J^-'V^ <£L-U • J*j\f 0\3J *ZX*J #.*j£-^ 

tilik j^l <^ : *> V U4 J J J»* 4 r ^*~3 J£j\ jV ^ f y*> db>uvi ^iiJ 

» * * 

* 

^ •*/ •-uji *£**) ->*\S jAl— b gjt ^>l 
(\j<i) [ * ] . jjuI cJV* •^jA - jfc* <»^3 jVjl JjJ 




oj3^I <~\>'y m <ui oLilj dV^f^i ^LU J>.U il^'l ^U ^.iS* ^l**\ jVjl 
djji^ <U <U^j j» j J*jl ^^i-'i* dV<J^i j^-^lj ^ j*#jLc jSIJaJ* 

^x?-j ^.J» *i>-o;j «•jjyj^j' cJ^ r <- #-C»J» ^/1 ^t i^-Jj'^r*^- ^J-^ 3 *^. 

ijjji jb^* °.r^ ^jfe. • r -^jV-/ € <j\j\»\ » ^^ \Jijs j^j^ <^!s-> 

jlTI^ <^JLc cA>- ui^^r ^ jj^aUl* jll)j\ ^p i ^JL^l «.ajd^jl •a^-v* ^^ 



f \s* i M 



^jl* dX\—*z»\j jVj( JjU:* •jJ^jr" jLtl"^ >~u <-i-j)jl <iX'^> cijl 
^ jalj . (oy>y Llk:i> ^"Lil; jf--^ ^'j-* ->jr~ # ^ J'. ^ • (0>\_~l <*L*j»" 

J^jx^ ilji;^ b 3 . <^-U j^JM liati J>L-air jVji f 3V ^ ov. g-* Jjy\ 

OJbUjU» ^yJUU^i- d*J»J*£3 [Compte rendu ] jJb'b sl-iy a.UJL^jI - ^«j 

< sl^i ^ . jl X-\ A*-»/,jb jr ^~* 4— <***-J oUjU* y b a^a^'V^ CjLM»; &T 
<^jj}\ ^<~>^* jV^ aU^* jV^ <JlU^* .<£■*! [ P. Tannery ] c£^l"- J^ 

[Euclide] { j > ^}\ £j> 'fJ-^-f <iX'[Ptolemee] ^^y\ j^-\ A eO**^» C-/. 

. ijj*\ jji^l <J-*-£ O-^^A^^V. <1a* <#<-<— *^* 

/T -S i-O'/, •^<-?y-5 wJ0->> A4_tl J>jJjP . *j)^ ^> 4M-,jl£ w-J o.iA£JJ OjL> 
jw o^t^b^ ! J^~ b' Ar * « C5-H' ->^ X ) ^***' *^l' J-*-* *S m J K *J •Z&lK+Zk) 

• i^jjl* oaU«\ ^jUldtbi ^5**1 ^1-5 aM [Rodet] #3jj y^y) [KernJ jjT" 
o >v* # i ^(^x\ •J*V* OjS^c-J jlj^»:-b JL-»*^ J 4 -b' oL^L. JT^> 

^Aj' /*«* ***j*; OU'J» x\c aTL*Ij aJ~j\ j A*-» **9j~*£ & t&.jk} ***} ^^ 
JJ t JJ t •^jVU.j £j\Jm£ &\Ji 3Ai'b ^*'j* » jV^l JllJi jAli^i* ^3 b ^l^ 

c^^i <Pj\* j % &j ^b 'f* <3r # 3\» oL-^l; '£j\J j J-a^j J«.l«.>i <l^l ±zh 

^•-^•j* — 'y iJ(Jj «Jl^k ^jjJ^\ i^.i*T oJ<^4* A*«^ j ^ cA+<&hj *jS jJt iJ^-^ t 

J\l»\ _ djTl ^4^3^ b^i <* — *\l>)\ ->y?y ^'^A Pj\» j t J^A •-Jy - ^. JL!U3 
JU- j~Cl£ U=j o b /S» ^a!^ c^yL^ ^ jjJL_^i - o^3 j' ^i-Jj' vL. IT a)JV^ 



. ^a:il dt -4*- jjl- ^tV vJjU [ # J 



o*a>- U_>- <*^U ^\.jk" - <^*J^ - jS <-~>j& d*jy <sj^y t **j$ 'j*\*j <jf t 

: .UU** ^ <£j4i 

? jSC*J* * 

. . . U . . jjjjl <jl — 

: <$ ^Ul &\ JU-M 
: <:A:i^^A:5 j'\ J j m 3 i $*}*)* Jf- J. 

t<~)\ jUaI^I (j 1 ^^ ^-^j. 7?-** •Sj'* o-£\j£ *$y? j. ' f^.- 5 ' {**** — 

1 fli*3M ^rt £jU ^cL3 

Jj)<^t-i ^*-^* ./ta *L.p- J f^ < Ca.a i 4^-C* i)>-**J c-L* ^o c+~*j+* 3 

o-jlj'l^ ^ui>-4iy «1>>^-1a jU j^ •a2^^*^>- #^UL-^.a»- ^.* <I-llj\ (jtl3l»o3jt 

I 3^0. <^>^ i-^li •J^^-J*. i)>-^ **U*-l5* vl.5^ jji^ aIa* ^ii _/ JaiJ . fijji 




rv »*' 



*>-j tfj; : *> ^^o -^ - ^^ u* ciJ^> *^.j <j\j& ^J\y^ ^j^4» Ji-N^J'j 



f .tol ^l^jwll <4**^ ^» « 



-0 



/ »j&V CflyJ yy o^y, <Sj m J * 4>^(S**J> &t£J»\ •-w'L j _/ a^ # a"-~^ 

• ii^ [ c^j/Lil | j^lil^ d** )_£ ob ^ # • j»Jj\ *jjU* w — S' 4>J ob 

&>*~f Jf^\j £.A j^>-*)£> °^ ^ [**] [ Montucla ] ^y-V ^X 

vib^ »y jLi-i j^ jl'l* kjUS" c 5^-\ ^jujjJS - 1 Tx o-^^j' *^i c^^^. > 

j;^j^ , i$jkiy — • * ^.Ji oy^ ^i.^:^ ^' ^■ 3 - r . <J^i* ^ «5*1"^^. ^-"V j*" 

: 1»IUp- feo *j?*j t *j y* 0^ -^^ dl»j>- j y * J - J^*i'. 
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Q.fl 








JJ_,# 



Jf^u 



iV - i baU iv/e 



»-<■ 



--L.1 L_,ki- cilTuilj £„.>l' «->J^ 



Jy — ;j. 






-#*fcS«f*e~ — 



J *-^u— l — — e^vc. <*-* 



NTY^ 



